of  Alberta  Librat 


3415301  3 


Ahem 

EDUCATION 


MODULE  7:ENVIRONMENTAL  EXPLORATIONS 


SNOiivaoidX3  iviN3i/\iNoaiAN3  -1 3nnaoi/\i 


Digitized  by  the  Internet  Archive 
in  2017  with  funding  from 
University  of  Alberta  Libraries 


https://archive.org/details/science1407albe 


f? — 

^ 

Science  14 

Module  7 

ENVIRONMENTAL 

EXPLORATIONS 

pOL.  Distance 
l^il]  Learning 

Iberia 

EDUCATION 

i 

Science  1 4 
Student  Module 
Module  7 

Environmental  Explorations 
Alberta  Distance  Learning  Centre 
ISBN  No.  0-7741-0456-2 

Cover  photograph  reprinted  by  permission  of  Fotostudio  Pirn  Westerweel,  Naarden,  Netherlands. 


ALL  RIGHTS  RESERVED  

Copyright  ® 1 992,  the  Crown  in  Right  of  Alberta,  as  represented  by  the  Minister  of  Education,  Alberta  Education,  11160  Jasper  Avenue, 
Edmonton,  Alberta,  T5K  0L2. 

All  rights  reserved.  Additional  copies  may  be  obtained  from  the  Learning  Resources  Distributing  Centre. 

No  part  of  this  courseware  may  be  reproduced  in  any  form  including  photocopying  (unless  otherwise  indicated)  without  the  written 
permission  of  Alberta  Education. 

Every  effort  has  been  made  both  to  provide  proper  acknowledgement  of  the  original  source  and  to  comply  with  copyright  law.  If  cases 
are  identified  where  this  has  not  been  done,  please  notify  Alberta  Education  so  appropriate  corrective  action  can  be  taken. 


UNIVERSITY  LIBRARY 

mmivfrriTY  of  alberta 


Welcome  to  Module  7! 


We  hope  you'll  enjoy  your 
study  of  Environmental 
Explorations. 


To  make  your  learning  a bit 
easier,  a teacher  will  help 
guide  you  through  the 
material. 


So  whenever  you  see  this 


icon 


turn  on  your  audiocassette 
and  listen. 
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OVERVIEW 

You  live  on  the  planet  Earth.  In  order  to  live,  you  interact  with  the  other 
living  and  non-living  things  that  also  share  the  earth.  For  example,  you 
depend  on  the  sun  and  other  living  organisms  for  light,  food,  and  much  more. 
Understanding  the  roles  of  the  living  and  non-living  things  on  this  planet  will 
make  you  much  more  aware  of  the  impact  that  you  have  on  the  weU-being  of 
the  earth.  As  the  human  population  increases,  a more  environmentally  aware 
world  society  is  needed  to  prevent  irreparable  damage  to  the  delicate  balance 
of  nature. 


Science  14 


Module  7 


2 


Evaluation 


Your  mark  in  this  module  will  be  determined  by  your  work  in  the 
Assignment  Booklet.  You  must  complete  all  assignments.  In  this  module 
you  are  expected  to  complete  four  section  assignments.  The  assignment 
breakdown  is  as  follows: 


Section  1 
Section  2 
Section  3 
Section  4 


25  marks 
25  marks 
25  marks 
25  marks 


TOTAL  = 100  marks 
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'I  Life  in  the 
J-  Biosphere 


Look  at  this  picture.  What  shape  is  the  object?  What  does  it  represent? 

Five  hundred  years  ago  nobody  could  answer  these  questions.  Only  when 
spacecraft  sent  back  actual  pictures  of  the  earth  did  people  have  a view  of  the 
whole  planet. 

Despite  the  size  of  the  planet,  life  can  only  exist  in  a narrrow  layer  on  and 
near  the  surface.  In  this  section  you  will  learn  how  this  thin  layer  provides 
the  necessities  for  life,  such  as  air,  food,  and  water.  It  also  helps  protect  life 
from  harmful  ultraviolet  rays  and  temperature  extremes. 
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spherical  - having  the  shape  of  a 
globular  body  such  as  a ball,  planet, 
or  star 


Activity  1 : Quest  for  Life 

The  earth  is  not  flat,  as  the  preceding  picture  suggests.  Rather,  it  is 

spherical. 

Where  do  you  find  life  on  this  planet  called  Earth?  Look  closely  when  you 
go  outside.  Are  the  air  and  sky  full  of  living  things?  Not  really.  You  might 
only  see  a few  birds  or  insects  flying  through  the  air.  Is  the  ground  under 
your  feet  full  of  living  things?  Grass,  trees,  and  plants  might  be  growing  in 
the  soil,  but  life  is  mainly  limited  to  the  first  metre  below  ground.  Plants  and 
trees  also  reach  up  into  the  air  and  are  able  to  support  life  up  to  about 
100  m above  ground.  There  are  very  few  living  things  to  be  found  either 
above  or  below  these  limits.  The  following  diagram  shows  this  thin  layer  of 
life. 


Do  you  think  that  this  living  layer  is  equal  everywhere  on  land?  Think  of  the 
deserts,  grasslands,  rain  forests,  and  mountaintops.  The  thickest  layer  of  life 
is  in  the  rain  forests.  The  thinnest  layer  is  in  the  deserts  and  on  the 
mountaintops.  The  next  diagram  shows  how  the  thickness  of  this  life  zone 
varies. 
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200  m 


1000  m 


4000  m 


10  000  m 


What  about  life  in  water?  Do  plants  and  animals  live  in  all  depths  of  water? 
Most  living  things  in  the  oceans  and  lakes  are  found  in  the  first  200  m of 
water.  Sunlight  can  penetrate  water  to  a maximum  of  180  m;  therefore  plants 
and  algae  that  need  sunlight  cannot  live  below  this  depth.  Most  organisms 
whose  lives  are  supported  by  those  plants  and  algae  cannot  live  below  this 
depth  either.  The  next  diagram  shows  the  zones  of  life  in  water. 


Where  is  most  life  on  planet  Earth  found?  Right  - in  the  water.  Water 
covers  about  76  percent  of  the  earth.  The  life  zone  in  water  is  much  thicker 
than  that  on  land  or  in  the  air.  Also,  life  in  the  oceans  is  abundant  in  all 
regions  of  the  earth,  whether  in  hot  or  cold  climates.  In  contrast,  life  on  land 
is  very  sparse  in  the  polar  and  desert  regions. 
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biosphere  - the  thin  layer  in  which 
life  exists  on  Earth 


The  abundance  of  life  in  particular  areas  of  the  oceans,  shown  by  the  shaded 
areas  in  the  preceding  diagram,  is  the  reason  that  most  ocean  fishing  is  done 
in  these  areas.  The  rest  of  the  ocean  is  also  alive  with  plants,  algae,  and 
animals,  but  not  nearly  as  much  as  the  coastal  areas. 

Now  all  three  life  zones  (air,  land,  and  water)  can  be  combined  into  one 
diagram. 


These  zones  of  life  make  up  the  biosphere. 

Look  at  the  word  biosphere.  Bio  means  life  or  living  organisms.  A sphere  is 
something  which  has  the  shape  of  a globe  (like  a round  ball).  Thus,  the 
biosphere,  even  though  it  is  thinner  in  some  places  than  others,  is  found 
encircling  the  planet  Earth. 
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1 .  Explain  the  meaning  of  the  term  biosphere  in  your  own  words. 


2.  Why  is  there  much  less  life  found  at  depths  below  1 80  m in  the  oceans? 


3.  Use  lines  to  show  the  thickness  of  the  life  zones  in  the  areas  described  by 
the  following  diagram. 


Check  your  answers  by  turning  to  the  Appendix,  Section  1:  Activity  1. 


Activity  2:  What  Are  the  Needs  for  Life? 

What  do  you  need  to  live?  Some  people  will  list  things  like  stereos,  cars, 
TVs,  and  video  games.  Really!  All  that  you  actually  need  to  live  is  air, 
water,  food,  and  protection  from  extreme  temperatures.  Do  all  living  things 
need  the  same  things  to  hve?  In  the  next  investigation  you  will  work  with 
Jimmy  Flypaper  to  discover  the  things  that  flies  need  to  live. 
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investigation:  Necessities  of  Life  I 

Jimmy  Flypaper  will  do  all  of  the  work  in  this  investigation.  You  will 
answer  the  questions  and  make  observations  as  required. 

Materials  Jimmy  Needs 


Steps  to  Follow 


Jimmy  set  up  three  jars.  He  placed  a bottle  cap 
filled  with  water  into  one  jar  and  put  some  sugar  into 
another  jar.  The  third  jar  was  left  empty.  He  then  caught 
fifteen  flies  and  put  five  flies  into  each  of  the  jars  labelled 
water,  food,  and  nothing.  He  then  sealed  each  jar. 
Jimmy  left  the  jars  In  his  room  for  2 weeks. 

nothing  water  food 


OBSERVATION 

1.  In  which  jar  did  the  flies  live  the 
longest?  Why? 


2.  In  which  jar  did  the  flies  die  first? 
Why? 
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Jimmy  decided  that  water  was  more  important  than  food  since  the  flies  that  had  water  lived  longer  than 
those  that  had  food.  He  then  proceeded  to  test  this  idea. 


Jimmy  cleaned  out  the  jars  that  he  used  in  step  A. 
He  caught  ten  more  flies  and  placed  five  flies  in  each 
of  the  two  jars  labelled  water  and  food.  He  filled  the 
wafer  jar  with  water  and  filled  the  /boof  jar  with  sugar. 

He  then  sealed  both. 


w^ter 


food 


OBSERVATION 


3.  Why  did  the  flies  in  the  water  jar  die 
very  quickly? 


4.  Why  did  the  flies  in  the  food  jar  also 
die  quickly? 


After  reading  your  answers  from  step  B,  Jimmy  realized  that  he  actually  did  have  something  in  the  jar 
that  was  labelled  nothing.  There  was  air  in  this  jar  (as  well  as  in  the  other  two  jars)!  Jimmy  then 
decided  to  test  whether  animals  need  light  to  live. 


Jimmy  cleaned  out  two  of  the  jars  and  removed  the 
labels.  He  put  water  and  sugar  into  both  jars  and 
poked  a small  hole  in  each  lid.  He  caught  ten  flies  and 
put  five  flies  into  each  jar.  He  put  one  jar  in  a dark 
drawer  and  put  the  other  jar  on  top  of  his  dresser.  He  left 
the  jars  for  2 weeks. 


OBSERVATION 


Jimmy  noticed  that  the  flies  in  both 
jars  were  all  doing  quite  well.  Do  you 
think  that  light  makes  a difference  to 
the  life  of  a fly?  Explain  your  answer. 
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Jimmy  next  wanted  to  test  the  effects  of  temperature  on  animal  life. 


Jimmy  cleaned  out  the  jars  and  removed  the 
labels.  He  put  fresh  water  and  sugar  into  all  three 
jars.  He  labelled  the  jars  warm,  cold,  and  very  cold.  He 
caught  fifteen  flies  and  put  five  flies  into  each  jar.  He 
placed  the  jar  labelled  very  cold  in  the  freezer,  the  jar 
labelled  cold  \r\  the  refrigerator,  and  left  the  jar  labelled 
warm  in  his  room.  He  left  the  jars  for  1 day. 


warm 


cold 


very  cold 


6. 


7. 


OBSERVATION 


Which  jars  had  flies  living  in  them 
after  one  day? 


Why  did  the  jar  in  the  freezer  not 
have  any  live  flies? 


V 


Conclusions 

8.  Based  on  your  observations  from  step  D,  how  do  you  think  flies  survive 
the  Canadian  winter? 


9.  Based  on  your  observations  from  Jimmy  Flypaper’s  experiment  with 
flies,  list  the  main  things  that  most  animals  need  to  live. 
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10.  Can  you  think  of  any  other  things  that  are  absolutely  necessary  for 
animals  to  live? 


Josie  Green  watched  Jimmy’s  experiment  with  interest.  She  decided  to  find 
out  what  things  are  necessary  for  plants  to  live.  In  this  next  investigation  you 
will  work  with  Josie  to  discover  what  things  plants  need  to  live. 


Investigation:  Necessities  of  Life  II 

Josie  Green  will  do  all  of  the  work  in  this  investigation.  You  will  answer  the 
questions  or  make  observations  as  required. 

Materials  Josie  Needs 


• radish  seedlings 

• sealable  plastic  bags 

• dry  soil 

Steps  to  Follow 


Josie  put  some  water  into  one  bag  and  left  another 
bag  empty.  She  added  radish  seedlings  to  both  of 
these  bags,  squeezed  the  air  out  of  the  one  with  water, 
and  sealed  both.  Into  the  third  bag  she  put  some  dry 
soil.  She  added  radish  seedlings  to  this  bag,  squeezed 
out  all  of  the  air  and  sealed  it. 


11 


OBSERVATION 


In  which  bag  did  the  seedlings  live 
longest?  Explain  your  answer. 
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Josie  put  water  and  seedlings  into  one  bag.  She 
did  not  squeeze  out  the  air  when  she  sealed  it.  Into 
another  bag  she  put  soil,  water,  and  seedlings  and 
squeezed  all  of  the  air  out  before  she  sealed  it.  Into  a 
third  bag  Josie  put  dry  soil  and  seedlings  and  did  not 
squeeze  the  air  out  of  it. 


OBSERVATION 


13. 


Why  did  the  seedlings  in  the  bag 
containing  soil  and  air  die  very 
quickly? 


1 4.  Would  the  seedlings  in  the  bag 
containing  water  and  air  die  very 
quickly? 


15.  Why  were  the  seedlings  in  the  bag  containing  soil  and  water  (but  no  air)  still  alive  after  3 weeks? 


OBSERVATION  ^ 

^ Josie  put  water,  soil,  and  seedlings  into  two  bags. 

1 6.  Josie  noted  that  the  seedlings  that 

She  did  not  squeeze  out  the  air  before  she  sealed  the 

bags.  Josie  left  one  bag  in  a dark  drawer  and  the  other 

were  kept  in  the  sunlight  were  doing 

on  top  of  her  dresser  for  3 weeks,  checking  them  daily. 

quite  well.  The  seedlings  that  were 
kept  in  the  dark  were  pale  yellow  and 
very  spindly.  Do  you  think  that  light 
makes  a difference  to  plant  life? 
Explain  your  answer. 

V 

J 
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OBSERVATION  ^ 

Josie  placed  soil, 
water,  and  seedlings  into 
each  of  three  bags.  She 
sealed  the  bags  making  sure 
that  there  was  air  in  each 
bag.  She  labelled  the  bags 
warm,  cold,  and  very  cold. 

She  placed  the  bag  labelled 
very  cold  in  the  freezer,  the 
one  labelled  co/din  the 
refrigerator,  and  the  one 
labelled  warm  on  her 

1 7.  Which  bags  had  live  seedlings  after 

2 days? 

1 8.  Why  did  the  seedlings  in  the  freezer 
die? 

dresser.  She  checked  them 
after  2 days. 

V 

J 

19.  How  do  plants  survive  the  Canadian  winter? 


Conclusions 

20.  Based  on  your  observations,  list  the  main  things  that  plants  need  to  live. 
List  them  in  order  of  importance  - most  important  first. 


21 . Can  you  think  of  any  other  things  that  are  absolutely  necessary  for 
plants  to  live? 


r 


Check  your  answers  by  turning  to  the  Appendix,  Section  1:  Activity  2. 
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atmosphere  - the  air  which 
surrounds  the  earth 


ozone  - O3 

This  is  different  from  oxygen,  O2, 
in  that  there  is  one  extra  atom  of 
oxygen. 


ozone  layer  - a layer  of  the 
atmosphere  which  has  a high 
ozone  content 

The  ozone  layer  is  located  32  to 
48  km  above  the  earth. 


Activity  3:  What  Eise  is  Needed  for  Life? 

Life  is  very  complex.  Is  it  possible  that  living  things  only  require  air,  water, 
food,  proper  temperature,  and  hght?  No.  Living  things  also  require 
protection.  The  atmosphere  provides  many  important  things,  including 
oxygen,  carbon  dioxide,  nitrogen,  and  the  other  gases  that  are  needed  for  life. 
The  atmosphere  is  also  responsible  for  distributing  water  (in  the  form  of  rain 
or  snow)  over  the  earth’s  surface  and  for  evening  out  temperatures  (through 
convection  and  winds).  One  of  the  atmosphere’s  most  important  roles  is  to 
provide  protection  from  the  sun’s  harmful  radiation.  Have  you  heard  of  the 
ozone  layer,  what  it  does,  and  the  trouble  it  is  in? 

Harmful  ultraviolet  radiation  from  the  sun  collides  with  oxygen  molecules, 
causing  them  to  split  and  produce  oxygen  atoms.  These  oxygen  atoms 
combine  with  oxygen  molecules  to  produce  ozone.  The  reactions  are  shown 
in  equation  form. 


O 2 + ultraviolet  light  0 + O 

o + o 2 — ^ o 3 

Ozone  will  also  absorb  ultraviolet  radiation.  When  this  energy  is  absorbed, 
the  ozone  can  either  break  down  into  an  oxygen  molecule  and  an  oxygen 
atom  or  radiate  heat  as  infrared  light.  The  reactions  are  shown  in  equation 
form. 


O3  + ultraviolet  light ->02  +0 
OR 

O3  + ultraviolet  light ->03  + infrared  light 

Oxygen  and  ozone  are  very  important  to  hfe  because  they  protect  the  earth 
from  ultraviolet  light.  The  amount  of  ozone  in  the  ozone  layer  is  decreasing 
because  individuals  and  industry  are  using  a number  of  harmful  gases  which 
break  ozone  down.  Propellants  in  spray  cans,  refrigerant  fluids  in  air 
conditioners  and  refrigerators,  plastic  foam  products,  and  foam  used  in 
furniture  cushions  release  materials  called  chlorofluorocarbons.  These 
chlorofluorocarbons  (CFCs)  are  destroying  the  ozone  layer.  Less  ozone 
means  that  more  ultraviolet  light  gets  through  the  atmoshere.  Increased 
levels  of  ultraviolet  light  reaching  Earth’s  surface  will  result  in  more  skin 
cancer,  eye  cataracts,  damage  to  crops  and  forests,  and  global  warming. 
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1.  What  is  ozone? 


2.  What  effects  does  ultraviolet  light  have  on  human  skin? 
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3.  What  substances  in  the  ozone  layer  protect  life  on  Earth  from  ultraviolet 
light? 


4.  CFCs  are  chemicals  that  have  come  under  strong  criticism  because  they 
destroy  the  ozone  layer.  What  does  CFC  stand  for?  What  are  these 
chemicals  used  for? 


r 


Check  your  answers  by  turning  to  the  Appendix,  Section  1 : Activity  3. 


Follow-up  Activities 

If  you  had  difficulties  understanding  the  concepts  in  these  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding 
of  the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

Use  the  words  from  the  list  to  complete  the  sentences. 

ocean 
oxygen 
ozone 
ozone  layer 
protection 
radiate 
rain  forest 
sphere 
sunlight 
temperatures 
ultraviolet  radiation 
water 


air 

atmosphere 

biosphere 

cancer 

cataracts 

CFCs 

coastal 

desert 

food 

global  warming 

grasslands 

land 
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1 . The  sun  and  the  planets  all  have  the  shape  of  a 

2.  All  life  on  the  planet  Earth  is  found  in  a layer  called  the 

3.  The covers  about  76  percent  of  the  earth. 

4.  The  thickest  layer  of  life  on  land  is  found  in  the 

5.  One  of  the  thinner  layers  of  life  on  land  is  found  in  the 

6.  The make  up  a layer  of  life  on  land  that  is 

of  intermediate  thickness. 

7.  The  three  zones  of  the  biosphere  are , 

, and 

8.  The  majority  of  the  fishing  done  by  man  occurs  in  the 
regions. 

9.  can  only  penetrate  to  a maximum  depth  of 

about  1 80  m under  water. 

10.  All  living  things  need to  produce  energy 

and  to  grow. 

1 1 . The  layer  of  air  surrounding  the  earth  is  called  the 


Science  14 


Module  7 


Section  1 : Life  in  the  Biosphere 


18 


12.  Plants  and  animals  can  only  live  within  a small  range  of 

If  this  range  gets  too  high  or  too  low,  the 

organism  will  bum  or  freeze. 

13.  All  living  things  need from  predators. 

14.  molecules  are  split  in  the  first  step  of 

ozone  production. 

15.  The protects  the  earth  from  dangerous 

ultraviolet  radiation. 

1 6.  O3  is  the  chemical  symbol  for 

17.  The  sun  wiU  continue  to energy  for  many 

millions  of  years. 

1 8.  When  you  get  a sunburn  on  a cloudy  day,  you  have  been  burned  by 


19.  The  ozone  layer  absorbs  harmful  radiation  which  is  known  to  cause 

skin 

20.  Exposure  to  ultraviolet  radiation  can  cause 

in  the  eyes. 

21 . The  earth’s  increase  in  temperature  due  to  the  greenhouse  effect  is 

called 

22.  Chemicals  used  in  refrigerators  and  air  conditioning  systems  are  called 
, the  abbreviation  for  chlorofluorocarbons. 
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Check  your  answers  by  turning  to  the  Appendix,  Section  1 : Extra  Help. 
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Enrichment 

You  have  been  exposed  to  a variety  of  living  systems  such  as  house  plants, 
aquariums,  house  pets,  and  maybe  ant  farms,  to  name  a few.  All  of  these 
require  extensive  feeding,  watering,  and  cleaning.  What  would  happen  if 
you  did  not  perform  aU  the  chores  that  pets  and  plants  require?  Right.  They 
would  not  survive.  Try  either  Part  A or  Part  B,  and  you  will  discover 
something  of  interest.  Then  go  on  to  complete  Part  C. 

Part  A:  Biosphere  I 

Materials  You  Need 

• one  large  wide  mouth  jar 

• one  healthy  houseplant  small  enough  to  fit  into  the  jar 

• small  amount  of  gravel  and  soil 

Into  the  clean  jar  place  a layer  of  gravel.  Cover  the  gravel  with  a layer  of 
soil.  Plant  the  houseplant  in  the  soil.  Add  enough  water  so  that  you  can  just 
see  some  water  in  the  gravel,  but  be  sure  not  to  flood  the  soil.  Seal  the  jar 
with  plastic  wrap  and  screw  the  hd  onto  the  jar.  Leave  the  jar  in  a place 
where  it  will  get  a reasonable  amount  of  sunlight  for  the  plant.  How  long  do 
you  think  the  plant  will  survive?  Write  a summary  of  your  activity  and  try  to 
explain  why  a plant  can  live  so  long  in  a sealed  jar.  If  you  do  not  have  access 
to  a small  houseplant,  you  can  plant  some  geranium  seeds  in  the  jar  and  then 
seal  it.  Simply  ensure  that  there  is  enough  water  in  the  gravel  before  you  seal 
the  jar. 

Part  B:  Biosphere  II 
Materials  You  Need 

• 2 L plastic  pop  bottle  with  cap 

• pond 

• one  small  fish  net 

Take  a 2 L pop  bottle  and  fill  it  with  pond  water.  Include  some  of  the  weedy 
floating  plants  that  you  find  in  the  water.  Catch  some  small  pond  creatures, 
such  as  snails  and  bugs,  and  put  them  into  the  bottle  as  weU.  Seal  the  bottle 
and  leave  it  in  a place  where  it  will  receive  sunlight.  Observe  this  system  for 
as  long  as  you  wish.  Write  a summary  explaining  why  life  in  a sealed 
container  can  continue  for  such  a long  time. 
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Part  C:  Biosphere  III 

This  activity  requires  a good  imagination.  Imagine  that  you  are  put  in  charge 
of  obtaining  aU  of  the  materials  required  for  a ten-year  space  mission  for  ten 
astronauts,  yourself  included.  You  will  not  be  able  to  get  any  other  supplies 
on  the  way,  nor  will  you  be  able  to  return  to  planet  Earth  if  you  forget 
something.  Make  a list  of  all  the  things  and  their  quantities  that  you  and  the 
crew  will  need  on  the  ten- year  trip. 

Note:  There  is  no  suspended  animation  possible  yet  for  humans,  so  you  will 
have  to  have  enough  water,  air,  and  food  for  daily  activities. 


r 


Check  your  answers  by  turning  to  the  Appendix,  Section  1:  Activity  1. 


Conclusion 

This  section  described  the  biosphere,  a thin  layer  around  the  earth  in  which 
life  exists.  The  main  components  of  the  biosphere  are  the  air,  soil,  and  water. 
Life  on  the  planet  Earth  depends  on  all  three  of  these  components. 


Assignment 

Booklet 


0 


ASSIGNMENT 


Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  1. 
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Life  from  the 
Sun 


Where  do  most  living  things  get  the  energy  that  they  need  to  move  around, 
grow,  and  reproduce?  In  this  section  you  will  trace  the  source  of  energy  for 
virtually  all  living  things.  In  this  detective  work  you  will  also  learn  about  the 
relationships  between  various  life  forms. 
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photosynthesis  - a process  by 
which  plants  produce  food  using 
water,  carbon  dioxide,  and  light 
energy  from  the  sun 


Activity  1 : The  Ultimate  Food 

In  Section  1 Josie  Green  discovered  that  plants  do  not  grow  when  they  are 
kept  in  the  dark.  Something  about  sunshine  makes  them  grow.  Do  you 
know  how  this  happens?  The  process  is  very  complex  and  very  few  people, 
if  any,  know  exactly  how  sunshine  makes  plants  grow.  Did  you  know  that 
plants  are  also  able  to  use  sunlight  to  produce  food  for  themselves?  You  may 
have  already  learned  about  this  process  called  photosynthesis. 

Why  do  plants  make  their  own  food?  People  often  think  that  plants  make 
food  so  that  people  and  animals  can  eat  them.  Actually,  plants  make  food  for 
their  own  use  and  for  their  seeds.  Plants  use  sunlight  to  produce  food  so  that 
they  can  grow.  The  energy  they  get  from  the  food  they  create  is  used  to 
repair  cells  and  build  new  ones.  Seeds  need  a food  supply  to  support  their 
growth  until  they  become  young  plants  and  can  make  their  own  food. 


1 . What  three  main  components  do  plants  need  to  produce  food? 


2.  The  process  by  which  plants  produce  food  is  called 
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phytoplankton  - drifting  organisms 
which  produce  their  own  food 
through  photosynthesis 
Phytoplankton  is  found  mainly  in 
the  oceans. 


3.  Why  do  plants  make  food? 


4.  Why  don’t  animals  make  their  own  food? 


When  the  word  plant  is  used,  do  you  think  of  something  that  is  green  and  has 
roots  and  leaves?  The  term  generally  refers  to  a living  thing  which  produces 
its  own  food  and  is  not  capable  of  moving  around  by  itself.  Thus,  algae, 
which  are  organisms  that  grow  mostly  in  water,  are  also  plants.  Algae  are 
important  producers  of  food  in  oceans,  lakes,  and  rivers.  Phytoplankton  are 
drifting  organisms  which,  as  single-celled  plants,  produce  their  own  food. 

Organisms  which  produce  food  by  photosynthesis  also  produce  a waste  gas. 
Do  you  know  what  that  waste  gas  is?  Right,  it  is  oxygen.  Aren’t  plants 
wonderful?  They  not  only  produce  food,  but  also  produce  the  oxygen  that 
you  need. 
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respiration  - a process  by  which 
food  and  oxygen  are  combined  in 
body  cells  to  produce  energy, 
carbon  dioxide,  and  water 


Plants  and  animals  need  food  and  oxygen  to  live.  The  food  is  combined  with 
oxygen  to  produce  energy  for  various  body  functions.  The  burning  of  food 
with  oxygen  in  the  body  cells  of  both  plants  and  animals  is  called 

respiration. 

Plants  seem  to  be  the  ultimate  recycling  machines.  Look  at  the  following 
diagram. 


oxygen 


Plants 


carbon  dioxide 
water 


Plants 


What  is  missing  from  the  preceding  diagram?  Energy  and  sunlight  are 
missing.  Plants  use  sunlight  to  produce  food  and  oxygen.  When  food  and 
oxygen  are  burned  in  body  cells  to  produce  energy,  the  energy  is  either 
released  as  heat  or  stored  in  the  plant’s  cells.  This  kind  of  energy  is  different 
from  sunlight  and  is  never  used  for  photosynthesis.  Therefore,  the  sun’s 
energy  is  not  recycled.  It  is  only  used  once.  All  living  things  on  the  planet 
must  have  the  sun’s  continuous  supply  of  energy.  If  the  sun  should  fail  to 
supply  energy,  all  life  on  Earth  would  grind  to  a halt. 
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Most  of  the  sun’s  light  energy  is  radiated  from  the  earth  as  heat.  Only  a very 
small  part  is  stored  in  plant  cells.  People  use  millions  of  year’s  worth  of  the 
sun’s  energy  that  has  been  stored  in  fossil  fuels.  Fossil  fuels,  such  as  natural 
gas,  oil,  and  coal,  are  formed  from  plant  and  animal  cells. 

5.  Organisms  which  produce  their  own  food  through  photosynthesis  are 

called 

6.  The  microscopic  plants  abundant  in  the  oceans  are 


7.  Organisms  that  produce  their  own  food  also  produce  a waste  gas  called 


8.  What  is  respiration? 


9.  Plants  caimot  recycle 

10.  Most  of  the  energy  that  the  earth  receives  from  the  sun  is  radiated  as 


C 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  1. 
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Activity  2:  Sun  and  Food 

Earth  receives  only  about  65  percent  of  the  solar  energy  that  is  directed  at  it. 
Of  the  solar  energy  that  reaches  the  earth’s  surface,  more  than  98  percent  is 
turned  directly  into  heat.  This  is  easy  to  see  if  you  look  at  what  happens  to  a 
highway  or  a black  field  on  a hot  summer  day.  You  can  see  the  heat  waves 
rising  from  the  surface.  Less  than  2 percent  of  the  energy  reaching  the  earth 
is  used  by  plants  for  photosynthesis.  Only  about  10  percent  of  aU  the  energy 
used  by  plants  is  passed  on  to  animals.  Plants  use  most  of  the  energy 
themselves  for  growth  and  repair.  The  following  diagram  shows  how  the 
sun’s  energy  is  divided  as  it  reaches  the  earth’s  surface. 
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producer  - an  organism  which  is 
capable  of  making  its  own  food  by 
photosynthesis 


consumers  - animals  that  do  not 
make  their  own  food 


The  plants  which  make  food  and  oxygen  from  the  sun’s  energy,  carbon 
dioxide,  and  water  are  called  producers.  Animals  that  eat  the  producers  are 
called  consumers. 

Do  producers  need  consumers?  In  other  words,  could  it  be  possible  to  have 
only  plants  and  no  animals  on  Earth?  Well,  maybe.  Use  your  imagination  to 
visualize  an  Earth  that  is  covered  with  plants  on  land  and  whose  waters  are 
full  of  algae  and  phytoplankton.  Plants  fix  carbon  in  sugars  in  their  bodies. 
When  plants  die,  the  carbon  in  their  bodies  is  trapped.  If  there  were  no 
animals,  this  carbon  would  probably  be  buried  because  there  would  be  no 
consumers  to  eat  the  plants.  In  turn,  the  carbon  produced  by  plants  could  not 
be  turned  into  carbon  dioxide  without  the  consumers.  Over  a long  enough 
period  of  time,  the  carbon  dioxide  in  the  air  would  decrease  as  it  was  used  by 
the  plants.  Eventually  the  plants  wouldn’t  be  able  to  get  enough  carbon 
dioxide  to  survive  and  would  die.  So,  in  the  long  run,  plants  really  do  need 
consumers  because  consumers  make  the  recycling  of  carbon  more  efficient. 


1 . What  is  a producer? 


2.  What  is  a consumer? 
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What  would  happen  to  the  oxygen  content  of  the  atmosphere  if  there  were  no 
consumers?  Remember  that  oxygen  is  released  as  a waste  gas  when  plants 
turn  carbon  dioxide  into  food.  If  carbon  is  fixed  in  plants,  then  the  amount  of 
oxygen  in  the  air  must  rise.  If  no  consumers  were  using  oxygen,  the  level  of 
oxygen  in  the  atmosphere  would  increase.  What  do  you  think  would  happen 
if  the  amount  of  oxygen  in  the  atmosphere  were  to  go  up?  If  the  level  of 
oxygen  were  to  go  up  by  about  10  percent,  it  would  be  impossible  to  put  out  a 
fire  once  it  began.  All  the  plants  on  land  would  bum  uncontrollably,  making 
life  on  land  almost  impossible. 


So,  plants  need  consumers,  creatures  that  will  use  excess  oxygen  and  produce 
carbon  dioxide.  You  probably  know  that  if  there  is  a plentiful  food  supply 
there  will  also  be  a plentiful  supply  of  creatures  to  eat  the  food.  If  there  is 
enough  food,  the  animals  will  survive  and  reproduce.  Animal  populations 
will  increase. 

3.  What  percent  of  the  sun’s  radiation  is  actually  absorbed  by  the  earth? 


4.  What  percent  of  the  solar  radiation  that  is  absorbed  by  the  earth  is  used 
by  plants? 


5.  What  percent  of  the  solar  radiation  used  by  plants  becomes  food  for 
consumers? 
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6.  Why  do  consumers  need  producers? 


7.  Why  do  producers  need  consumers? 


8.  How  is  carbon  recycled  in  the  biosphere? 


9.  How  is  oxygen  recycled  in  the  biosphere? 


10.  It  seems  that  everything  on  the  earth  is  recycled.  Why  is  it  not 
important  for  the  energy  from  the  sun  to  be  recycled? 


1 1 .  Explain  what  would  happen  if  there  were  no  consumers,  only 
producers,  on  the  earth? 


r 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  2. 
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Activity  3:  Pyramids  and  Webs  of  Energy 

Plants  and  animals  use  energy  differently.  Plants  use  food  energy  to  grow, 
repair  tissue  damage,  and  reproduce.  The  energy  that  plants  need  comes 
from  the  sun.  Since  plants  are  the  only  producers  of  food,  you  can  represent 
the  total  amount  of  energy  in  the  biosphere  as  the  bottom  of  a pyramid. 


The  animals  that  use  plants  for  food  use  the  energy  from  the  plants  to  grow, 
repair  tissue  damage,  reproduce,  and  move  around.  Movement  requires  a 
great  deal  of  energy.  It  takes  a large  number  of  plants  to  support  a consumer 
such  as  a cow.  Thus,  the  consumers  of  plants  are  fewer  in  number  and 
represented  by  a smaller  block  on  the  pyramid. 


Plant  Consumers 
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There  are  other  types  of  consumers  which  use  animals,  not  plants,  as  food. 
Some  examples  of  these  are  spiders,  snakes,  birds  of  prey,  cats,  and  dogs. 
The  amount  of  energy  that  these  consumers  use  to  get  food  is  even  greater 
than  the  energy  used  by  plant  consumers.  This  next  level  of  consumers  must 
be  even  smaller  than  the  level  of  plant  consumers. 


Plant  Consumers 


V- 


Plants  (Producers) 


\ I * 


There  is  even  another  level  of  consumers.  Hawks,  snakes,  and  other  animals 
that  feed  on  animals  in  the  previous  level  are  among  those  at  the  highest  level 
of  consumers. 


iff  ^ 


r ^ Plant  Consumers  y ji 


Plants  (Producers) 
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To  make  discussion  easier,  the  levels  of  consumers  are  labelled  from  one  to 
three. 


< 

Third  Level 
Consumers 


Second  Level  Consumers 


1 . List  at  least  five  producers  found  in  your  area. 


2.  List  at  least  five  first  level  consumers  found  in  your  area. 


3.  List  at  least  five  second  level  consumers  found  in  your  area. 
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4.  List  as  many  third  level  consumers  found  in  your  area  as  you  can. 


A large  part  of  the  energy  consumed  by  a level  is  converted  into  heat  and  is 
not  available  to  the  next  level  in  the  pyramid.  Therefore,  each  level  of  the 
food  pyramid  contains  less  energy  than  the  one  below  it. 


The  shaded  area  represents  waste  heat  from  the  level  directly  below  it. 

You  can  see  that  the  producers  give  off  the  most  heat,  followed  by  the  first, 
second,  and  third  level  consumers. 

Consider  the  fife  of  an  elk.  It  uses  a great  amount  of  energy  growing  to  adult 
size,  searching  for  food,  keeping  warm  in  cold  temperatures,  and  protecting 
itself  from  predators.  If  a wolf  catches  the  elk,  the  energy  it  receives  as  food 
from  the  elk  will  be  a very  small  fraction  of  the  energy  the  elk  obtained  from 
plants  throughout  its  lifetime. 


Module  7 


Section  2:  Life  from  the  Sun 


34 


WESTFILE  INC. 


The  pyramid  diagrams  shown  so  far  have  not  been  drawn  to  scale  for  a very 
good  reason.  There  is  a simple  rule  called  the  rule  of  ten.  Each  level  of 
consumers  stores  about  10  percent  of  the  energy  of  the  level  below.  If  you 
were  to  draw  the  food  pyramid  according  to  the  rule  of  ten  it  would  look  like 
this. 


< — Third  Level  Consumer 


< — Second  Level  Consumer 

— First  Level  Consumer 

Producer 

The  producers  use  less  than  2 percent  of  the  sun’s  energy  that  reaches  the 
earth’s  surface.  The  first  level  consumers  cannot  eat  aU  of  the  producers.  If 
they  did,  there  would  be  no  producers  left.  For  example,  if  grazing  animals 
ate  all  of  the  grass,  what  would  they  have  to  eat  the  next  day?  The  same  is 
true  for  all  consumers  - the  entire  food  supply  cannot  be  consumed. 
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5.  Explain  the  meaning  of  the  rule  of  ten. 


6.  What  percent  of  the  energy  of  a second  level  consumer  is  not  passed  on 
to  the  third  level,  but  instead  is  given  off  as  heat,  or  used  for  movement? 


7.  Suppose  you  are  studying  the  food  pyramid  in  a particular  meadow.  You 
measure  all  of  the  third  level  consumers  in  the  meadow  and  find  the 
weight  to  be  a total  of  10  kg.  Assume  that  the  rule  of  ten  applies  to 
weight.  Trace  backwards  through  the  food  pyramid  to  find  the  total 
weight  of  the  plant  material  that  you  would  find  in  the  meadow. 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  3. 
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Where  do  you  fit  into  this  scheme?  You  eat  a large  variety  of  producers, 
such  as  vegetables,  fruits,  and  grains.  You  also  may  eat  meats  such  as 
chicken,  pork,  and  beef,  which  are  from  primarily  first  level  consumers.  Do 
you  also  eat  second  level  consumers?  Think  about  it.  There  are  many  people 
who  eat  frogs,  snakes,  bears,  monkeys,  and  many  other  second  level 
consumers.  But  even  if  you  do  not  eat  these  exotic  foods,  you  probably  eat 
fish,  which  are  at  least  second  level  consumers.  Most  edible  fish  are  second 
or  third  level  consumers.  Now  you  should  be  able  to  see  that  you  fit  in  many 
places.  Actually,  many  second  level  consumers  fit  into  other  levels  as  well. 
Can  you  think  of  others? 

You  should  now  see  that  a simple  pyramid  really  is  not  a good  way  to 
describe  the  web  of  life.  Next  you  will  develop  a better  way  to  describe 
animals  and  their  food.  The  following  diagram  shows  some  producers  and 
consumers.  Draw  an  arrow  ( -►)  from  each  food  to  the  consumer  of  that 
food.  The  arrows  will  cross  each  other  occasionally. 


Wolf  Owl 


Deer 


Insects  Bird  Gopher 

Trees  Vegetables 


4 ^5 

Rabbit  Mouse 

Grass 
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Now  compare  your  diagram  to  the  following  diagram. 


food  web  - a way  of  describing  the 
relationships  between  producers 
and  consumers 


You  may  have  drawn  even  more  arrows  than  are  shown.  For  example,  mice 
eat  insects,  and  birds  eat  seeds  and  fruits  from  trees  and  vegetables.  Insects 
will  eat  other  animals  when  they  die.  This  kind  of  a diagram  is  called  a 
food  web.  Why  do  you  think  it  is  called  a web?  Can  you  see  that  the  arrows 
look  like  a spider  web?  This  is  a good  way  to  remember  what  to  draw  when 
you  are  asked  to  draw  a food  web. 


What  happens  to  aU  of  the  plants  and  animals  which  die  from  age  or  disease? 

Some  dead  plants  and  animals  are  eaten  by  scavengers,  but  some  are  not. 

decomposers  - organisms  which  There  is  a special  class  of  consumers  called  decomposers.  Decomposers  are 
break  down  dead  bodies  and  mainly  fungi  and  bacteria.  The  complex  bodies  of  dead  plants  and  animals 

wastes  into  simple  chemicals  broken  down  into  very  simple  chemicals  by  the  decomposers.  These 

I simple  chemicals  are  used  by  plants  for  growth.  The  decomposers  then 

become  food  for  other  consumers  such  as  squirrels,  which  eat  fungi,  and 
i protozoans,  which  eat  bacteria.  The  following  diagram  shows  the 

decomposers  as  part  of  a simple  food  web. 
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Decomposers 


You  could  make  another  food  web  which  includes  decomposers.  The  arrows 
would  probably  have  to  be  different  colors  since  there  would  be  many  and 
they  would  cross  often,  as  many  plants  and  animals  feed  on  decomposers, 
while  decomposers  end  up  feeding  on  those  same  plants  and  animals. 

8.  Decomposers  can  cause  problems  for  people.  List  the  ways  in  which 
decomposers  cause  problems. 
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[ Section  2:  Life  from  the  Sun 


9.  Construct  a food  web  using  the  following  plants  and  animals:  grasses, 
shrubs,  deer,  grouse,  rabbits,  coyotes,  mice,  hawks,  and  people. 
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10.  Suppose  you  read  a newspaper  article  in  which  the  author  argues  that 
all  organisms  that  spoil  food  should  be  destroyed.  Write  a letter  to  the 
editor  explaining  why  this  idea  is  unreasonable. 


r 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Activity  3. 
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If  you  had  difficulties  understanding  the  concepts  in  the  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding 
of  the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

All  life  on  Earth  depends  on  energy  from  the  sun.  Plants  convert  the  sun’s 
energy  into  food  energy  by  a process  called  photosynthesis.  Photosynthesis 
uses  carbon  dioxide,  water,  and  light  energy  to  produce  food  energy  and 
oxygen.  This  food  energy  in  plants  is  directly  used  by  the  animals  that  eat 
plants.  These  plant-eating  animals  are  in  turn  eaten  by  other  animals.  This 
process  is  most  easily  described  by  a food  pyramid. 


Each  level  in  the  pyramid  turns  most  of  the  food  energy  into  heat.  Only 
10  percent  of  a level’s  energy  is  stored  by  the  next  level  in  the  pyramid. 

Many  consumers  fit  into  various  levels  of  the  food  pyramid.  A better 
description  of  food  and  energy  transfers  is  a food  web.  An  arrow  is  drawn 
from  the  food  to  its  consumer.  The  following  is  a very  simple  food  web. 
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The  dead  plants  and  animals  which  are  not  eaten  by  consumers  or  scavengers 
become  food  for  the  decomposers.  Decomposers  are  fungi  and  bacteria. 
Almost  all  of  the  chemicals  released  by  decomposers  are  reused  by  plants. 
The  energy  from  the  sun  is  eventually  converted  to  waste  heat  and  is  not 
reused.  Thus,  all  hfe  depends  on  a continuous  supply  of  energy  from  the  sun. 

1 . a.  Photosynthesis  is  the  process  by  which  plants  convert 

from  the  sun  into 

energy. 

b.  Photosynthesis  requires  three  raw  materials: 

, , and 


c.  Most  of  the  energy  in  any  level  of  a food  pyramid  is  lost  as 
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d.  A food is  a better  description  than  a 

food  pyramid. 

e.  are  organisms  which  break  dead  plants 

and  animals  into  very  simple  chemicals. 

f.  Only of  the  energy  of  a consumer  level 

is  stored  by  the  next  consumer  level. 

g.  Photosynthesis  produces . and 


2.  If  hving  things  could  reuse  the  sun’s  energy,  the  sun  could  stop  shining 
and  life  on  Earth  would  continue.  Explain  why  the  sun’s  energy  cannot 
be  reused  by  living  things. 


3.  The  following  plants  and  animals  are  found  in  the  northern  tundra: 
caribou,  lemmings,  ptarmigan,  field  mice,  wolves,  owls,  grass,  moss, 
lichen,  and  plant-eating  insects. 

a.  Use  the  plants  and  animals  hsted  to  draw  a food  pyramid  of  the 
northern  tundra. 
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b.  Use  the  plants  and  animals  Usted  to  draw  a food  web  of  the  northern 
tundra. 


^ Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Extra  Help. 


Enrichment 

Identify  and  make  a list  of  plants  and  animals  that  are  found  in  your  local 
area.  Use  old  magazines  and  papers  to  collect  pictures  of  these  plants  and 
animals.  Draw  the  pictures  of  those  you  cannot  find.  Obtain  a piece  of 
poster  paper  large  enough  to  hold  all  of  the  pictures.  Arrange  the  pictures  so 
that  you  make  a food  web  of  your  area  which  is  easy  to  understand.  Use 
coloured  pens  or  crayons  to  draw  the  arrows  that  connect  each  food  to  the 
consumer  of  the  food.  Neatly  label  your  food  web.  Put  it  up  for  display  in 
your  home  and  watch  the  interest  and  discussion  it  generates  for  your  family 
and  friends. 


Check  your  answers  by  turning  to  the  Appendix,  Section  2:  Enrichment. 
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Conclusion 

In  Section  2 you  have  learned  that  all  life  on  Earth  depends  on  a continuous 
supply  of  energy  from  the  sun.  Green  plants  use  the  sun’s  energy 
to  produce  food  and  oxygen  from  carbon  dioxide  and  water  in  a process 
called  photosynthesis.  Food  energy  and  oxygen  are  used  by  plants  and 
animals  in  a process  called  respiration.  The  sun’s  energy  is  transferred  from 
plants  to  animals.  Each  step  up  the  pyramid  wastes  about  90  percent  of  the 
energy  as  it  is  turned  into  heat.  Food  pyramids  and  food  webs  are  used  to 
show  the  transfer  of  food  energy  among  plants  and  animals. 


Assignment 

^ ASSIGNMENT  ^ 

Booklet 

I Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  2. 

1 J 
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3 Biochemical 

Cycles 


The  picture  represents  the  largest  and  most  efficient  recycling  factory  known. 
Life  has  existed  on  Earth  for  many  hundreds  of  millions  of  years.  All  the 
things  necessary  for  life,  except  sunlight,  have  been  recycled  since  life  on 
Earth  began,  but  people  have  begun  to  disrupt  this  natural  recycling 
processes.  Nature  is  no  longer  able  to  recycle  the  amounts  or  types  of  wastes 
that  people  produce.  In  this  section  you  wiU  learn  about  natural  recycling 
and  the  effects  that  humans  have  on  this  natural  process. 
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recycle  - to  reprocess  a resource 
so  that  it  can  be  used  again 


biochemical  - relating  to  chemical 
substances  produced  by  living 
organisms 


Activity  1 : The  Main  Ingredients  Are  Recycled 

You  have  already  learned  that  sunlight,  air,  water,  and  food  are  absolutely 
necessary  for  plants  and  animals  to  survive.  Sunlight  does  not  have  to  be 
recycled  because  the  supply  of  sunlight  is  limitless.  Air,  water,  and  the 
elements  of  food  must  be  recycled  because  the  earth  has  only  a limited 
supply  of  these  important  substances.  How  is  this  recycling  done?  To 
answer  this  question,  you  wiU  look  at  the  four  main  things  necessary  for  life, 
namely  carbon,  oxygen,  nitrogen,  and  water.  These  substances  are  recycled 
through  biochemical  processes.  Look  at  the  term  biochemical.  Bio  means 
living  organisms.  Chemical  means  a substance  obtained  by  a chemical 
process.  Now  the  two  words  are  combined  to  read  biochemical. 

Carbon  and  Oxygen  Cycles 

Do  you  remember  how  plants  use  carbon  dioxide?  Right!  Plants  use  carbon 
dioxide  in  the  production  of  food  by  photosynthesis. 

carbon  dioxide  + water  + light  energy  ^ food  + oxygen 

The  carbon  from  the  carbon  dioxide  is  stored  in  the  food  that  plants  make. 
When  plants  or  animals  use  the  food  in  respiration,  oxygen  is  also  used  to 
produce  carbon  dioxide  and  water. 

food  + oxygen  carbon  dioxide  + water  + energy 

Do  you  see  the  recycling  of  carbon  and  oxygen  going  on? 
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Plants  are  the  ultimate  recyclers  of  oxygen  and  carbon  because  they  also  use 
oxygen  to  produce  carbon  dioxide,  just  like  animals. 


I carbon  cycle  - the  movement  of  The  carbon  cycle  is  one  of  the  main  cycles  in  life. 

: carbon  from  the  environment  to 

j environment Plants  and  animals  both  play  important  roles  in  the  carbon  and  oxygen 
t cycles.  Not  all  of  the  existing  carbon  is  recycled.  Each  year  a very  small 

! amount  is  trapped  and  converted  into  fossil  fuels  such  as  coal,  oil,  and  natural 

! gas.  Over  millions  of  years  a vast  quantity  of  carbon  has  been  stored  in  fossil 

I fuels.  Humans  have  been  extracting  and  burning  these  fossil  fuels  at  a 

I tremendous  rate.  Do  you  think  people  are  interfering  with  the  carbon  cycle 

i by  burning  fossil  fuels  so  quickly? 

1 . When  oxygen  is  used  by  plants  and  animals,  what  two  things  are  released 
into  the  environment  to  be  recycled? 


2.  When  water  and  carbon  dioxide  are  used  by  plants  in  photosynthesis, 
what  element  is  released  into  the  environment  for  recycling? 
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Each  year  a small  amount  of  carbon  is  trapped  in  sea  animal  shells  which 
sink  to  the  bottom  of  the  ocean  when  the  animals  die.  These  shells  form 
limestone.  Over  millions  of  years  the  limestone  is  pushed  deep  into  the 
earth.  The  carbon  stored  in  this  way  may  return  to  the  environment  as  carbon 
dioxide  gas  from  volcanoes  and  deep  sea  vents. 

3.  Sometimes  small  amounts  of  carbon  are  removed  from  the  carbon  cycle. 
In  what  two  forms  is  this  carbon  stored? 


Plants  are  mainly  responsible  for  the  recycling  of  oxygen  and  carbon.  The 
process  of  photosynthesis  uses  carbon  dioxide  and  water  to  produce  oxygen 
and  carbon,  which  is  stored  in  food.  The  process  of  respiration  uses  oxygen 
and  food  to  produce  carbon  dioxide  and  water.  Animals  and  decomposers 
help  complete  the  oxygen  and  carbon  cycles  through  respiration. 

4.  What  organisms  are  most  important  in  the  recycling  of  oxygen.  Explain 
your  answer. 
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Deadly  Recycling 

Date:  August  21, 1986 

Place:  Lake  Nyos,  Cameroon,  West  Africa 

Lake  Nyos  is  a deep  lake  that  sits  in  the  crater  of  a dead  volcano.  The  water  used  to  contain 
a lot  of  dissolved  carbon  dioxide  gas.  This  gas  had  escaped  from  hot  rock  under  the  lake 
and  dissolved  into  the  water.  A landslide,  tremor,  or  small  volcanic  eruption  triggered  the 
release  of  the  carbon  dioxide  from  the  water.  One  billion  cubic  metres  of  carbon  dioxide  gas 
spewed  out  of  the  lake.  Carbon  dioxide  is  more  dense  than  air,  so  the  gas  spread  like  a 
blanket  through  the  valleys  for  a distance  of  about  16  km.  Every  living  animal  that  was  in  the 
path  of  the  carbon  dioxide  cloud  died  in  a matter  of  seconds.  More  than  1 700  people, 

3000  cattle,  and  countless  other  creatures  were  killed.  Yet  not  a single  building  was  harmed 
and  most  of  the  green  plants  survived. 


Nitrogen  Cycle 


hitrogen  - a gas  making  up  78%  of 
the  atmosphere 
It  is  colourless,  odourless,  and 
tasteless. 


nitrates  - nitrogen  and  oxygen 
combined  into  ions,  represented  by 

NO3- 


ammonium  ions  - nitrogen  and 
lydrogen  combined  into  ions, 

'epresented  by 


How  is  nitrogen  used  and  recycled? 

Nitrogen  is  needed  by  plants  and  animals  to  produce  protein  for  body  growth. 
It  seems  that  nature  always  has  a catch  (a  stumbling  block)  when  it  comes  to 
life.  The  catch  with  nitrogen  is  that  plants  cannot  use  the  nitrogen  in  the 
form  in  which  it  is  found  in  the  air.  Plants  can  only  absorb  nitrogen  when  it 
is  fixed  into  nitrates  or  ammonium  ions. 

Lightning  and  nitrogen-fixing  bacteria  combine  nitrogen  and  oxygen  into 
nitrates.  These  nitrates,  disolved  in  water,  are  then  absorbed  by  plant  roots. 
The  plants  use  the  nitrates  to  make  proteins.  In  the  waters  of  the  earth, 
blue-green  algae  are  the  most  important  nitrogen  fixers.  The  algae  fix  free 
nitrogen  into  a form  which  is  used  to  produce  the  protein  in  the  algae.  This 
protein  is  then  used  by  organisms  which  eat  the  algae.  The  nitrogen  found  in 
the  wastes  and  dead  bodies  of  organisms  is  recycled  into  free  nitrogen  or 
ammonium  ions  by  decomposers  and  bacteria. 
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Nitrogen  Cycle  on  Land 


free 

nitrogen 
fixed  into 
nitrates 


5.  What  organisms  are  responsible  for  fixing  free  nitrogen  from  the  air  into 
nitrates? 


6.  How  do  plants  obtain  the  nitrogen  they  need? 


7.  How  do  animals  obtain  the  nitrogen  they  need? 


C 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  1. 
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ivaporation  - process  by  which  a 
liquid  is  changed  into  a gas 
Water,  when  heated,  evaporates 
into  a colourless,  odourless  gas 
sailed  water  vapour. 


precipitation  - liquid  or  solid  water 
falling  to  Earth 

Rain,  snow,  hail,  sleet,  and  mist  are 
all  forms  of  precipitation. 


! 


Condenses  - changes  from  a 
;apourto  a liquid  or  solid 
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Water  Cycle 

All  life  depends  on  water.  Water  is  a very  abundant  resource  - it  covers  over 
70  percent  of  the  planet.  How  is  water  recycled?  The  main  method  of 

recycling  is  through  evaporation  and  precipitation. 

Have  you  ever  wondered  where  the  water  goes  when  the  roads,  grass,  and 
trees  dry  after  a rain  storm?  Energy  from  the  sun  is  absorbed  by  water  in 
lakes,  oceans,  and  wherever  it  accumulates  on  land,  and  the  water  evaporates 
into  the  air.  TTie  water  vapour  rises  and  collects  in  clouds.  When  too  much 
water  collects  in  the  clouds,  the  water  falls  as  precipitation. 


Have  you  ever  seen  your  breath  on  a frosty  morning?  What  you  see  is  really 
water  vapour  that  condenses  into  tiny  water  droplets  that  may  even  freeze 
when  it  reaches  the  cold  air. 

The  water  vapour  in  your  breath  came  from  respiration  (recall  that  water  is 
produced  when  food  is  burned  in  your  body).  All  plants  and  animals  give  off 
water  vapour  in  the  process  of  respiration. 

The  water  produced  from  respiration  also  eventually  returns  to  Earth  as 
precipitation. 
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8.  Explain  how  plants  and  animals  recycle  water. 


9.  Use  your  dictionary  to  define  the  word  reuse. 


10.  What  is  the  difference  between  recycle  and  reus  el 


1 1 .  What  are  the  four  main  things  that  nature  recycles? 


r 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  1. 
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Activity  2:  Decomposers 

You  probably  know  all  about  decomposers  because  of  all  the  trouble  they 
cause  by  rotting  things  in  and  around  your  home.  So,  what  good  are  they? 
Think  for  a moment  about  all  the  dead  plants  and  animals  which  do  not  get 
eaten  by  other  animals.  Very  few  insects  can  eat  the  wood  from  dead  trees 
which  have  fallen  in  the  forest.  Animals  produce  wastes  every  day  that  are 
not  eaten  by  other  animals.  What  happens  to  aU  these  dead  things  and  waste 
poducts?  Decomposers  are  directly  responsible  for  the  recycling  of  the 
materials  in  the  wastes  and  dead  bodies  of  plants  and  animals.  Fungi  and 
bacteria  break  down  the  wastes  that  no  other  animal  or  plant  can  use,  and 
they  make  the  carbon,  oxygen,  and  nitrogen  available  to  other  organisms. 
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Investigation:  Decomposers  in  Action 
Materials  You  Need 


• dust 

• one  slice  of  bread 

• one  clear  plastic  sandwich  bag 


Steps  to  Follow 

Place  the  bread  on  the 
counter  and  moisten  the  bread 
with  water.  Scatter  a small 
amount  of  dust  over  the  slice  of 
bread.  Place  bread  in  a clear 
plastic  sandwich  bag  and  seal  it. 
Place  the  bread  in  a warm,  dark 
cupboard.  Leave  the  bread  there 
for  8 days.  Check  the  bread 
every  second  day.  Record  your 
observations  with  drawings  or  in 
sentences. 
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Observations 


STEP  A 

After 

2 

Days 

After 

4 

Days 

After 

6 

Days 

After 

8 

Days 

V 

J 
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^STEPB 

After 

16 

Days 

V 

J 

Conclusions 

1 . What  is  the  common  name  of  the  substance  that  was  growing  on  the 
bread  slice? 


2.  If  you  left  the  bread  slice  for  a very  long  time,  what  do  you  think  would 
be  left  of  it? 


The  moulds  that  grew  on  your  bread  slice  are  fungi.  The  part  that  you  see  on 
the  surface  of  the  bread  are  actually  the  fruiting  bodies  which  contain  spores. 
The  main  part  of  the  mould  is  inside  the  bread  slice.  Did  you  know  that  you 
may  have  grown  the  mould  which  produces  penicillin?  Not  only  do  fungi  act 
as  very  important  decomposers,  but  some  can  also  produce  very  important 
drugs. 

Bacteria  were  also  hard  at  work  decomposing  your  slice  of  bread.  Bacteria 
are  very  small  and  require  a microscope  to  make  them  visible  to  the  human 
eye.  You  can  easily  see  the  results  of  the  bacteria  as  they  decompose  your 
bread. 
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3.  Why  are  the  decomposers  so  important  to  the  recycling  of  elements? 


4.  What  are  the  two  main  groups  of  decomposers? 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Activity  2. 


Activity  3:  Waste  Disposal 

Plant  and  animal  wastes  are  broken  down  into  elements  that  plants  can  use. 
The  decomposers  are  responsible  for  this  essential  recycling.  Substances 
which  can  be  broken  down  by  decomposers  are  called  biodegradable. 

Some  wastes,  such  as  animal  manures,  plants,  fruits,  and  vegetables,  are 
quickly  broken  down  by  decomposers.  Other  wastes  contain  natural 
chemicals  which  make  them  very  hard  for  decomposers  to  break  down. 
Sometimes  a complex  combination  of  animals,  insects,  and  microorganisms 
is  required  to  break  down  materials.  A termite  colony  is  a good  example  of 
this  complex  process.  Termites  eat  dead  wood  from  fallen  trees  and  lumber 
used  in  buildings.  The  termites  are  able  to  eat  the  wood  but  rely  on 
microorganisms  living  in  their  intestines  to  digest  it  for  them.  Without  these 
microorganisms  the  termites  would  starve,  regardless  of  how  much  wood 
they  could  eat.  Did  you  know  that  most  plant-eating  animals  also  have 
microorganisms  in  their  digestive  systems  to  help  digest  the  plant  material? 
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Section  3:  Biochemical  Cycles 

You  can  also  participate  in  nature’s  recycling  program.  Have  you  ever  heard 

of  a compost  heap?  Many  of  your  home  and  garden  wastes  are 
. biodegradable.  All  you  have  to  do  is  place  these  wastes  into  a pile  in  your 

nutrients  - substances  which  garden,  cover  the  pile  with  a layer  of  soil,  and  let  nature  go  to  work, 

provide  nourishment  for  living  Decomposers  will  go  to  work  on  the  wastes  and  reduce  the  pile  into 

organisms  nutrients  that  plants  can  use.  This  compost  can  be  spread  on  lawns  and 

■ gardens,  recycling  the  valuable  nutrients  rather  than  sending  them  to 

1 landfills. 


There  are  many  substances  which  cannot  be  broken  down  into  nutrients  by 
1 living  organisms.  These  substances  include  things  like  glass,  metals, 

plastics,  and  many  other  manufactured  materials  and  chemicals.  These 

fionbiodegradable  - incapable  of  substances  are  called  nonbiodegradable. 

3eing  decomposed  by  living 
nicroorganisms 
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Investigation:  Garbage! 

In  this  investigation  you  will  examine  some  of  your  household  garbage  to 
determine  how  much  of  it  is  biodegradable  and  how  much  is 
nonbiodegradable. 

Materials  You  Need 

• one  bag  of  household  garbage 

• one  newspaper 

• gloves 
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Steps  to  Follow 


Spread  the  newspaper  on  the  ground  (preferably 
beside  your  outdoor  garbage  cans).  Dump  the  bag  of 
household  garbage  onto  the  newspaper. 


Separate  the  garbage  into  two  piles:  one 
containing  biodegradable  garbage,  the  other 
containing  nonbiodegradable  garbage.  It  is  recommended 
that  you  wear  gloves  when  you  do  the  separation. 
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Observations 

1 .  List  the  biodegradable  items  that  you  found. 


2.  List  the  nonbiodegradable  items  you  found. 


Conclusions 

3.  In  this  one  bag  of  garbage  was  there  more  biodegradable  or 
nonbiodegradable  garbage? 


4.  What  could  you  do  with  the  biodegradable  garbage? 


5.  What  could  you  do  with  the  nonbiodegradable  garbage? 


6.  What  would  you  suggest  that  people  do  to  reduce  the  amount  of  garbage 
they  produce? 
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How  is  biodegradable  garbage  recycled?  You  have  learned  that  decomposers 
play  a major  role  in  the  recycling  of  biodegradable  garbage.  A compost  heap 
will  allow  these  decomposers  to  do  their  work,  but  most  residential  garbage 
ends  up  in  a landfill  site.  What  happens  to  the  biodegradable  garbage  in  a 
landfill?  It  gets  buried  with  a layer  of  soil  and  more  layers  of  garbage  and 
soil.  Unfortunately,  most  decomposers  require  oxygen  to  do  their  work,  and 
there  is  no  supply  of  oxygen  in  buried  garbage.  Therefore,  biodegradable 
garbage  takes  a very  long  time  to  break  down  in  a landfill.  Research  has 
shown  that  forty-year-old  newspapers  from  a landfill  are  in  Just  about  the 
same  condition  as  the  day  they  were  put  into  the  landfill.  Is  this  the  proper 
way  to  recycle  biodegradable  wastes? 


How  is  nonbiodegradable  garbage  recycled?  There  are  many  recycling 
programs  in  place  today.  Aluminum  cans,  tin  cans,  glass,  plastic,  paper,  and 
other  materials  are  all  recycled.  All  that  is  required  is  that  people  separate 
their  waste  and  take  it  to  a control  place  where  it  is  collected.  Some 
communities  have  recycling  programs  that  require  you  to  leave  yotir 
separated  nonbiodegradable  garbage  in  a special  container  and  your 
biodegradable  garbage  in  another  container  (usually  a clear  garbage  bag). 
This  garbage  is  picked  up  by  special  waste  recycling  trucks  and  is  taken  to 
the  appropriate  recycling  plant.  The  biodegradable  garbage  is  taken  to  a 
large  composting  site  where  nature  will  convert  the  garbage  into  useful  plant 
nutrients. 

Have  you  ever  heard  of  hazardous  wastes?  Hazardous  wastes  are  those 
which  contain  heavy  metals,  poisonous  chemicals  such  as  pesticides  and 
herbicides,  and  any  other  substances  which  might  pollute  the  air  or  water  and 
damage  life  if  allowed  to  escape  into  the  environment.  Alberta  has  a special 
plant  to  dispose  of  hazardous  wastes.  It  is  the  Alberta  Special  Waste 
Treatment  Centre  located  near  Swan  Hills,  Alberta.  The  plant  uses  modem 
technology  to  safely  dispose  of  many  hazardous  wastes  produced  in  Alberta. 
You  might  want  to  take  a tour  of  this  unique  facility. 
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7.  List  the  ways  that  your  community  disposes  of  wastes.  Be  sure  to 
include  any  recycling  programs. 


^ Checkyouranswersby  turning  to  the  Appendix,  Sections:  Activity  3.  ^ 

Follow-up  Activities 

If  you  had  difficulties  understanding  the  concepts  in  the  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding 
of  the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

The  four  main  biochemical  cycles  in  nature  are  the  oxygen,  carbon,  nitrogen, 
and  water  cycles.  Many  other  elements  are  recycled  but  the  preceding  four 
are  the  most  important.  Plants  use  carbon  dioxide  and  water  to  produce  food 
and  oxygen.  Plants  and  animals  use  food  and  oxygen  to  produce  carbon 
dioxide  and  water.  Decomposers  play  a vital  role  in  completing  the  carbon, 
oxygen,  and  water  cycles  by  breaking  down  the  wastes  and  dead  bodies  of 
plants  and  animals.  Fungi  and  bacteria  are  the  main  decomposers.  Plants  use 
nitrogen,  in  the  form  of  nitrates,  to  produce  protein.  Free  nitrogen  in  the  air 
is  fixed  into  nitrates  by  lightning,  bacteria,  and  blue-green  algae.  The  water 
cycle  is  carried  out  by  plants  and  animals  in  photosynthesis  and  respiration. 
The  nonbiochemical  water  cycle  is  completed  by  evaporation  and 
precipitation.  Substances  are  classified  as  biodegradable  or 
nonbiodegradable.  When  a substance  can  be  decomposed  by  hving 
organisms,  it  is  called  biodegradable.  When  a substance  cannot  be 
decomposed  by  living  organisms,  it  is  called  nonbiodegradable. 
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Fill  in  the  blanks  to  complete  the  following  questions. 

1.  The  two  living  organisms  which  are  the  main  recyclers  of  nitrogen  are 

and because 

they  fix  free  nitrogen  into  nitrates. 

2.  Plants  and  animals  recycle  three  substances.  These  three  substances  are 

, , and 


3.  The  nonbiochemical  recycling  of  water  occurs  by 

and 

4.  Substances  which  cannot  be  broken  down  by  living  organisms  are 


5.  Substances  which  can  be  broken  down  by  living  organisms  are 


6.  The  main  decomposers  are and 
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7.  The  following  acrostic  puzzle  will  provide  you  with  some  added  practice 
with  the  terminology  found  in  this  section.  Place  the  term  that  is  being 
defined  in  the  appropriate  row  of  the  acrostic.  Find  the  hidden  word 
when  all  the  other  words  are  complete. 


h. 


a. 

b. 

c. 

d. 

e. 

g- 

a.  a process  animals  carry  out  to  produce  energy  in  which  a by-product 
is  carbon  dioxide 

b.  the  type  of  nitrogen-containing  molecule  that  plant  roots  can  absorb 

c.  a bacteria  or  fungi  that  recycles  dead  material 

d.  a by-product  of  photosynthesis 

e.  the  process  of  water’s  changing  from  a vapour  to  a liquid  or  solid 

f.  organic  material  that  can  be  broken  down 

g.  the  process  by  which  plants  make  food 

h.  Hidden  Word 

^ Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Extra 
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Enrichment 

Landfill  sites  and  the  process  of  landfilling  have  become  synonymous  with 
poor  environmental  management.  However,  there  is  another  point  of  view. 
When  the  landfill  material  is  clean,  it  means  that  there  are  no  hazardous 
wastes  entering  the  landfill.  Everything  is  either  biodegradable  or 
nonbiodegradable.  What  happens  to  such  an  ideal  landfill?  Once  the  landfill 
is  complete,  the  land  can  be  used  in  some  interesting  ways.  Some  landfill 
sites  are  now  wildlife  parks  and  golf  courses.  Others  produce  methane, 
which  is  used  as  a very  clean-burning  fuel  to  produce  electricity. 

1 . Call  your  local  waste  department  and  list  all  of  the  ways  they  dispose  of 
waste  in  your  area. 


2.  Discuss  the  pros  and  cons  of  your  local  waste-management  system  and 
make  environmentally  sensible  suggestions  for  the  disposal  and  recycling 
of  wastes. 


Check  your  answers  by  turning  to  the  Appendix,  Section  3:  Enrichment. 
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Conclusion 

This  section  dealt  with  the  recycling  of  elements  and  nutrients  required  by 
living  organisms.  The  main  materials  that  are  recycled  are  carbon,  oxygen, 
nitrogen,  and  water.  Decomposers  play  a major  role  in  recycling 
biodegradable  materials.  Humans  are  mainly  responsible  for  the  production 
of  nonbiodegradable  wastes  and  must  take  responsibility  for  the  recycling  of 
nonbiodegradable  wastes.  Hopelully  you  wiU  be  able  to  make 
environmentally  wise  decisions  about  how  you  handle  the  wastes  you  and 
your  household  produce. 
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ASSIGNMENT 


Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  3. 
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4 Ecology:  A 

Puzzle 

Where  Every 
Piece  Fits 


WESTFILE  INC.  WESTFILE  INC. 


Do  you  have  a pet?  Do  you  have  an  aquarium  with  fish  in  it?  If  you  have 
either,  you  know  that  it  must  be  taken  care  of  properly.  Your  pet  must  have 
food,  water,  and  a clean  living  space.  Fish  need  food,  clean  water,  proper 
water  temperature,  and  oxygen.  How  many  pets  could  you  keep  in  your 
house?  Could  you  keep  1000  dogs?  Could  you  keep  1000  large  goldfish  in  a 
20  L tank?  In  this  section  you  will  look  at  the  things  that  limit  population 
growth.  You  will  also  learn  how  organisms  interact  with  one  another  and 
their  environment. 
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Activity  1:  Popuiation  Growth 


ecosystem  - a part  of  the 
biosphere  where  living  and 
nonliving  things  interact 


physical  factors  - all  of  the 
nonliving  things  in  an  ecosystem 
with  which  living  things  interact 


It  does  not  matter  if  fish  live  in  a fish  tank  or  in  a lake,  or  if  you  have  dogs  in 
your  house,  as  compared  to  wolves  in  a forest.  All  of  these  organisms  are 
living  in  places  where  they  receive  food,  water,  air,  and  all  the  other  things 
that  they  require  to  live  and  reproduce.  The  aquarium  in  your  home  is  really 
a small  ecosystem.  The  fish  in  the  aquarium  rely  on  you  to  provide  them 
with  the  physical  factors  that  they  require  to  live.  Some  of  these  physical 
factors  are  food,  water,  air,  sunlight,  protection  from  predators,  and  proper 
temperature.  Dogs  or  plants  in  your  home  are  other  examples  of  organisms 
living  in  an  ecosystem.  In  these  cases,  your  home  is  the  ecosystem. 


The  physical  factors  in  your  home  are  the  same  as  those  in  the  aquarium. 
What  physical  factors  prevent  your  house  from  filling  up  with  dogs  and 
plants?  You  are  the  main  factor!  If  you  allowed  your  female  dog  to  have 
puppies,  you  would  have  more  dogs  in  your  house.  If  you  let  your  plant 
produce  seeds  and  then  provided  the  soil,  pots,  and  all  of  the  rest  of  the 
physical  things  that  seeds  need,  you  would  probably  end  up  with  more 
houseplants. 
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In  any  ecosystem  the  physical  factors  determine  what  types  of  organisms  will 
live  there  and  what  populations  of  organisms  will  survive.  You  will  now 
look  at  a smaU  lake  ecosystem  in  more  detail. 
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What  are  the  physical  factors  that  determine  how  many  pike  can  survive  in 
this  lake?  The  most  important  factors  are  the  supply  of  food  (perch, 
minnows,  frogs,  and  smaller  pike),  oxygen,  level  of  pollution  of  the  water, 
suitable  places  to  lay  eggs,  and  predation  by  humans.  If  the  supply  of  food  or 
oxygen  decreases,  the  pike  population  will  probably  decrease.  If  the  water 
becomes  polluted  with  human  wastes  and  industrial  chemicals,  or  if  the 
spawning  areas  become  silted  over,  the  population  will  decrease.  On  the 
other  hand,  if  fishing  decreases,  the  pike  population  will  increase!  If  other 
physical  factors,  such  as  food  and  oxygen,  were  to  increase,  the  population 
would  also  increase!  Is  it  possible  to  have  the  lake  completely  full  of  pike? 
Of  course  not!  The  pike  population  is  limited  by  the  physical  factors  of  the 
lake  ecosystem.  In  fact,  all  other  life  forms  in  the  lake  also  have  their 
populations  limited  by  different  combinations  of  these  physical  factors. 

You  can  examine  any  ecosystem  and  make  predictions  about  the  effects  that 
changes  in  certain  physical  factors  will  have  on  the  organisms  which  live  in 
that  ecosystem.  For  example,  imagine  yourself  in  a desert  ecosystem  where 
there  are  cacti,  various  insects,  snakes,  birds,  and  desert  mice.  What  effect 
would  decreasing  the  temperature  to  1°C  have  on  the  populations  of  these 
organisms?  Well,  cacti  are  well  suited  to  growing  when  the  average 
temperature  is  quite  high;  they  are  not  suited  to  growing  in  low  temperatures. 
The  population  of  the  cacti  would  be  limited  to  those  few,  if  any,  which 
could  survive  in  the  low  temperatures. 


Normal  Temperatures 
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Insects  and  mice  depend  on  the  cacti  for  food,  water,  and  shelter.  Reduction 
of  the  cacti  population  would  cause  a reduction  of  the  insect  and  mouse 
populations.  Snakes  and  birds  depend  on  the  insect  and  mouse  populations 
for  food  and  on  the  cacti  for  shelter.  Therefore,  the  snake  and  bird 
populations  would  also  decrease. 

Populations  of  plants  and  animals  in  nature  are  controlled  by  limiting 
physical  factors.  Sometimes  the  decrease  of  a population  is  so  severe  that  it 
extinct  - no  longer  in  existence  becomes  extinct. 


You  probably  know  about  the  extinction  of  the  dinosaurs.  What  physical 
factors  could  have  caused  such  a large  variety  of  animals  to  disappear  from 
the  earth?  There  are  many  theories:  a very  large  meteorite  may  have  hit  the 
earth  and  raised  so  much  dust  that  the  sun  was  blocked  out  for  years, 
lowering  the  temperature  below  the  dinosaurs’  tolerance  level;  the  food 
I supply  may  have  become  very  limited;  or  a disease  may  have  caused 

widespread  death.  What  do  you  think  happened?  Notice  that  the  physical 
I factors  which  probably  caused  the  extinction  of  the  dinosaurs  are  the  same 

I types  of  physical  factors  which  limit  the  populations  of  aU  organisms  today. 

j 1.  Define  the  term 


2.  Explain  the  term  physical  factor. 


3.  List  all  of  the  physical  factors  you  can  think  of  which  limit  population 
growth. 
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4.  What  are  the  physical  factors  that  limit  the  gopher  population  in  a prairie 
grassland  ecosystem? 


5.  What  are  the  physical  factors  that  limit  the  moose  population  in  a 
northern  pine  forest  ecosystem? 


6.  The  first  step  in  the  life  of  a plant  is  seed  germination.  This  is  when  the 
seed  sends  out  roots  and  leaves.  Temperature,  water,  and  light  might  be 
the  physical  factors  which  affect  germination.  Design  an  experiment 
which  will  study  the  effects  of  temperature,  moisture,  and  light  on  seed 
germination.  Be  sure  to  include  a list  of  materials  and  the  steps  you 
should  follow.  It  is  suggested  that  you  use  radish  seeds  or  some  other 
inexpensive  seeds  which  germinate  quickly. 


^ Check  your  answers  by  turning  to  the  Appendix,  Section  4:  Activity  1. 
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Activity  2:  Interaction  of  Organisms 


Organisms  interact  with  other  organisms.  For  example,  cattle  use  grass  as  a 
food  source,  and  grass  uses  the  wastes  from  cattle  as  a nutrient  source.  How 
does  the  grass  population  affect  the  cattle  population?  If  there  is  little  grass 
in  an  area,  only  a few  cattle  will  be  able  to  survive  in  that  area.  If  there  is  a 
lot  of  grass  in  an  area,  many  cattle  will  be  able  to  survive  in  that  area. 


How  does  the  cattle  population  affect  the  grass  population?  The  more  cattle 
there  are,  the  more  grass  is  eaten.  It  may  reach  the  point  where  the  grass 
population  is  decreased  because  of  overgrazing.  The  cattle  population  will 
decrease  because  of  a smaller  amount  of  grass  to  eat.  This  type  of  cycle  is 
often  called  the  balance  of  nature. 
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Investigation:  The  Effects  of  Crowding  on  Plant  Growth 

In  this  investigation  you  will  use  radish  seeds  to  determine  the  effects  of 
overcrowding  on  plant  growth. 

Materials  You  Need 

• one  package  of  radish  seeds 

• three  small  pots  (or  the  bottoms  of  milk  cartons) 

• potting  soil  (garden  soil) 


Steps  to  Follow 


Fill  each  of  the  pots  with  loose  potting  soil.  Label  one 
pot  with  the  number  5,  another  with  the  number  20,  and 
the  third  with  the  number  1 00.  Into  the  soil  of  pots  5,  20, 
and  100,  press  five,  twenty,  and  100  radish  seeds, 
respectively.  Be  sure  to  space  the  seeds  uniformly. 
Generously  water  each  of  the  pots  and  place  them  in  a 
warm,  sunny  location. 


Water  each  of  the  pots  regularly  (keep  the  soil  moist 
but  not  soaking  wet).  Record  your  observations  by 
drawing  the  plants  and  writing  about  their  general 
condition  (e.g.,  tall  and  yellowish,  or  short,  green,  and 
healthy).  Start  recording  your  observations  when  the  first 
seedlings  sprout.  Call  that  Day  1 . Then  make 
observations  on  each  of  the  days  indicated  in  the 
observations  chart. 
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Observations 
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Conclusions 


1 .  In  which  pot  or  pots  did  you  get  the  largest,  healthiest  plants?  Why  do 
you  think  this  is  so? 


2.  Based  on  your  results  from  the  first  14  days,  which  pot  do  you  think  will 
produce  the  best  radishes?  Explain  why  you  answered  as  you  did. 


3.  When  plants  are  overcrowded,  which  physical  factors  are  limited  because 
too  many  plants  are  competing  for  them? 


Human  interaction  with  other  organisms  is  of  particular  interest  to  humans. 
Only  rarely  will  a group  of  organisms  cause  the  extinction  of  another  group 
of  organisms.  Humans  have  caused  many  extinctions  - some  on  purpose, 
others  by  accident.  Have  you  heard  of  the  disease  called  smallpox?  This 
terrible  disease  is  caused  by  a virus  and  is  easily  spread  from  person  to 
person.  The  effects  are  permanent  scarring,  sometimes  blindness,  and  often 
death.  This  most  feared  disease  was  widespread  throughout  the  world.  On 
October  26,  1977,  a Somali  cook  named  Ali  Maow  Maalin  was  the  last 
person  to  get  smallpox.  A terrible  disease  that  had  ravaged  the  human 
population  for  thousands  of  years  was  now  extinct.  How  did  this  happen?  A 
worldwide  effort  to  vaccinate  every  person  in  areas  where  smallpox 
epidemics  occurred  helped  to  slow  down  the  spread  of  the  disease.  Strict 
quarantines  were  enforced.  These  measures  prevented  the  spread  of  the 
disease  to  countries  which  were  free  of  smallpox.  Eventually  the  10-year 
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worldwide  effort  was  successful  in  exterminating  smallpox.  The  smallpox 
virus  is  still  kept  in  medical  laboratories,  though.  An  unfortunate  accident 
occurred  when  a photographer  contracted  smallpox  from  viruses  that  escaped 
from  a laboratory.  She  later  died  from  the  disease. 


Who’s  the  Dodo? 

Have  you  ever  heard  of  a dodo?  It  is  the  name  of  an  extinct  bird.  Three 
hundred  years  ago  there  were  many  dodos  on  an  island  called  Mauritius 
Gocated  in  the  Indian  Ocean).  Dodos  were  unafraid  of  people,  so  European 
sailors  could  easily  catch  them  and  kill  them  for  food.  They  also  fell  prey  to 
the  animals  that  were  introduced  to  Mauritius  by  man.  In  a short  span  of 
time  the  dodo  was  driven  to  extinction. 

The  North  American  passenger  pigeon  was  also  hunted  to  extinction.  The 
list  of  organisms  driven  to  extinction  by  humans  is  growing  all  the  time, 
especially  as  more  and  more  natural  habitats  are  being  destroyed.  There  is  a 
much  larger  list  of  organisms  which  have  had  their  populations  drastically 
reduced  by  the  activities  of  humans.  The  North  American  bison  and  the 
world’s  whales  are  just  two  examples  of  organisms  where  populations  have 
been  slashed  by  humans. 

Have  humans  ever  been  responsible  for  a large  population  increase?  Much 
of  the  land  that  was  once  covered  in  forests  and  grasslands  now  grows  food 
crops  such  as  wheat,  com,  and  a large  variety  of  cereal  grains,  fmits,  and 
vegetables.  The  cattle  population  has  exploded  since  humans  began 
providing  the  best  possible  environment  for  the  cattle.  All  sorts  of  other 
domestic  animals  and  even  some  insects,  such  as  the  honeybee,  have  also  had 
large  population  increases  due  to  human  intervention.  Did  you  know  that 
fungi  and  bacteria  are  cultivated  by  humans  to  control  diseases  and  pests? 
Penicillin,  an  antibiotic  produced  from  a common  mould,  is  used  to  fight 
infections.  Certain  bacteria  are  also  cultivated  and  used  to  control  insect 
pests. 
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DUCKS  UNLIMITED 


4.  The  purple  loosestrife  is  native  to  Europe  and  Asia.  There  the  population 
of  this  plant  with  pretty  flowers  is  controlled  by  insects.  The  loosestrife 
was  brought  to  North  America  by  accident  and  has  spread  throughout 
Canada.  The  hardy  plant  grows  to  a height  of  1 to  1.5  metres  in  the 
Canadian  wetlands.  Since  the  plant  has  no  natural  enemies  here,  and 
wildlife  does  not  eat  the  plant,  purple  loosestrife  has  quickly  spread 
across  Canada.  Explain  the  impact  that  the  purple  loosestrife  will  have 
on  the  inhabitants  of  a Canadian  wetland. 
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5.  An  elaborate  system  of  locks  was  built  to  enable  ships  from  the  Atlantic 
Ocean  to  travel  into  the  Great  Lakes.  How  did  this  construction  affect 
the  populations  of  fish  in  the  Great  Lakes?  Hints:  The  lamprey  eel  was 
able  to  invade  the  Great  Lakes  after  the  shipping  lanes  were  built,  and 
many  foreign  species  of  ocean  life  (such  as  the  zebra  mussels)  have  since 
been  introduced  into  the  Great  Lakes  through  these  shipping  lanes. 


6.  Zebra  mussels  were  introduced  into  the  Great  Lakes  in  1988  when  a ship 
emptied  its  ballast  water.  The  mussels  have  spread  quickly  and  are  now 
clogging  intake  pipes  of  water  treatment  stations,  power  plants,  and 
irrigation  systems.  They  are  ruining  fish  spawning  grounds  and  eating 
the  food  needed  by  native  fish  and  other  species.  Explain  the  effect  that 
the  zebra  mussel  population  will  have  on  other  Great  Lakes  populations 
in  the  near  future. 
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7.  The  grasshopper  (called  a locust  in  many  areas  of  the  world)  can  cause 
serious  damage  to  plants.  Explain  what  impact  an  explosion  of  the 
grasshopper  population  would  have  on  the  organisms  living  in  a 
grassland  area. 


C 


Check  your  answers  by  turning  to  the  Appendix,  Section  4:  Activity  2. 
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community  - a collection  of 
organisms  living  together  at  one 
time 


Activity  3:  Impact  on  the  Environment 

The  Spruce  budworm  devastates  vast  areas  of  spruce  forest.  What  would 
happen  to  all  of  the  other  organisms  in  the  spruce  forest  if  all  of  the  spruce 
trees  were  killed  by  budworms?  Those  organisms  that  depend  directly  on  the 
spruce  trees  for  food  or  shelter  would  have  to  move  to  areas  where  spruce 
trees  were  still  alive.  This  would  not  be  a problem  if  the  area  with  live  trees 
didn’t  already  have  its  own  populations  of  the  organisms.  The  animals  that 
already  live  in  the  healthy  spruce  forest  would  not  be  easily  displaced  by  the 
animals  moving  in  from  the  dead  forest.  There  would  be  too  many 
organisms  competing  for  a limited  food  supply  and  only  the  strongest  would 
survive.  All  the  populations  in  the  forest  community  would  change;  some 
populations  would  initially  increase,  such  as  squirrels,  birds,  birds  of  prey, 
and  larger  animals;  some  populations  would  initially  decrease,  such  as  some 
insects  and  plants.  Eventually  most  populations  would  decrease  until  the 
forest  community  stabilized. 


The  living  forest  is  initially  overpopulated  when  animals  move  from  the 
dying  forest  to  the  living  forest. 
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This  example  of  the  spruce  budworm  destroying  a portion  of  the  forest  shows 
the  impact  that  one  organism  can  have  on  the  environment.  Fortunately,  this 
forest  will  eventually  grow  back  and  be  repopulated  with  organisms  much 
like  the  original  forest  community. 
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In  many  tropical  areas  farmers  are  clearing  parts  of  the  rain  forests  in  order  to 
grow  food.  The  soil  is  not  very  fertile  and  can  only  support  crops  for  two  or 
three  years.  This  means  that  the  farmer  will  have  to  clear  even  more  forest  to 
be  able  to  continue  farming.  What  effect  will  this  have  on  the  environment? 
The  organisms  that  live  in  the  rain  forest  community  will  move  to  the 
undisturbed  surrounding  forest.  The  populations  will  increase  initially  and 
then  decrease  due  to  a competition  for  food.  When  the  farmer  abandons  the 
unproductive  land,  the  soil  will  quickly  erode  and  the  rain  forest  will  not 
regenerate.  The  rapid  cutting  of  the  rain  forest  is  putting  rain  forest  plants 
and  animals  under  the  threat  of  extinction.  The  loss  of  huge  areas  of  rain 
forest  also  changes  the  world’s  climate,  altering  cycles  of  precipitation,  and 
affecting  the  oxygen  and  carbon  dioxide  cycles. 

1 . A lumber  company  dear-cuts  a mountainside  forest.  Explain  what  will 

happen  to 

a.  the  community  of  plants  and  animals  in  the  clear-cut  area 


b.  the  neighbouring  community  of  plants  and  animals  in  the  remaining 
forest 
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c.  the  clear-cut  area  (in  terms  of  regrowth) 


2.  Choose  an  organism  (plant,  animal,  or  insect)  that  has  had  a large  impact 
on  your  own  environment.  Explain  how  your  environment  has  been 
changed  by  that  organism. 


C 


Check  your  answers  by  turning  to  the  Appendix,  Section  4:  Activity  3. 
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Follow-up  Activities 

If  you  had  difficulties  understanding  the  concepts  in  the  activities,  it  is 
recommended  that  you  do  the  Extra  Help.  If  you  have  a clear  understanding 
of  the  concepts,  it  is  recommended  that  you  do  the  Enrichment. 

Extra  Help 

The  populations  of  any  organism  are  limited  by  a variety  of  physical  factors. 
The  main  factors  are  food,  water,  light,  temperature,  air,  and  suitable  areas  in 
which  to  reproduce.  There  are  many  other  physical  factors  that  can  limit 
population  growth,  but  they  are  usually  directly  related  to  the  main  factors. 
Some  of  these  are  pollution  of  the  air  and  water,  quafity  of  soil,  and  climate. 

The  population  of  any  organism  is  affected  by  its  interactions  with  other 
organisms.  These  interactions  are  affected  by  factors  such  as  overcrowding, 
competition  for  limited  physical  factors,  predation,  and  disease.  There  are 
many  examples  of  extreme  situations  in  which  the  population  of  an  organism 
is  reduced  or  increased.  Crops  can  be  devastated  by  insects,  grasslands  can 
be  ruined  by  overpopulation  of  grass-eating  animals  and  insects,  forests  can 
be  clear-cut  by  humans,  and  fish  populations  can  be  severely  reduced  by 
overfishing.  You  can  probably  think  of  many  more  examples. 

The  environment  is  affected  by  the  organisms  which  live  in  it.  The  root 
systems  of  plants  are  responsible  for  preventing  soil  erosion.  Removal  of  the 
trees  by  clear-cutting  will  speed  up  soil  erosion.  Rain  forests  contribute  to 
the  cycle  of  precipitation  and  evaporation,  so  if  the  rain  forests  are  destroyed, 
the  chmate  may  change  and  become  drier. 

1 . Explain  what  would  happen  to  the  populations  of  rabbits,  coyotes,  and 
insects  if  the  average  amount  of  rainfall  in  a southern  Alberta  region 
were  to  increase  from  30  cm  to  50  cm. 
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2.  Explain  what  would  happen  to  the  fish  population  if  a lake  were 
suddenly  contaminated  with  oil. 


I 
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3.  Explain  what  you  think  would  happen  if  aU  the  elk  in  Alberta  suddenly 
died  from  a new  disease. 


C 


Check  your  answers  by  turning  to  the  Appendix,  Section  4:  Extra  Help. 
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Enrichment 

The  heading  of  this  section,  Ecology:  A Puzzle  Where  Every  Piece  Fits,  is 
very  suitable.  Did  you  ever  think  about  what  your  area  would  be  like  if  a 
particular  organism  did  not  exist?  Take  the  mosquito,  for  example. 

Wouldn’t  this  be  a nicer  place  if  there  were  no  mosquitoes?  You  could  enjoy 
walking  and  being  outside  without  those  pesky  insects  biting  all  the  time. 

But  think  of  the  consequences.  Mosquito  larvae  provide  food  for  a variety  of 
other  insects  and  fish.  These  in  turn  provide  food  for  other  fish  and  animals. 
The  elimination  of  the  mosquito  could  have  devastating  effects  for  many 
other  organisms. 

Humans  have  a greater  ability  to  view  the  consequences  of  their  actions  than 
do  other  animals.  Nature  tends  to  mask  many  problems  over  long  periods  of 
time.  Scientists  debate  the  issues  as  more  information  is  collected.  Some 
present  problems  that  have  taken  time  to  be  recognized  are  acid  rain, 
destruction  of  the  ozone  layer,  and  deforestation.  The  consequences  of  these 
problems  may  be  most  severe  ten,  twenty,  fifty,  or  100  or  more  years  from 
now. 
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Do  one  of  the  following  questions. 

1 . Write  a short  paragraph  discussing  the  following  statement. 

Lack  of  education,  personal  and  corporate  greed,  and  misinformation 
presented  by  powerful  individuals  and  groups  require  that  management 
of  world  resources  be  taken  from  the  hands  of  individuals,  corporations, 
and  governments.  A worldwide  scientific  group  must  be  in  charge  of  all 
world  resources  in  order  to  save  the  planet  Earth. 

After  your  discussion  of  the  pros  and  cons  of  the  statement,  propose  your 
own  strategy  to  keep  or  to  improve  the  present  state  of  health  of  planet 
Earth. 


Module? 


Science  14 


2.  Seals  eat  fish.  A common  argument  from  fishermen  is  that  if  the  seal 
population  increases,  the  fish  population  decreases.  Therefore,  the 
hunting  of  seals  should  be  encouraged  in  order  to  decrease  the  seal 
population.  The  fish  population  would  then  increase.  Explain  what  you 
think  is  right  and  wrong  with  this  argument. 
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Check  your  answers  by  turning  to  the  Appendix,  Section  4:  Enrichment. 
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Conclusion 

This  section  has  examined  the  physical  factors  which  limit  population  growth 
in  an  ecosystem.  You  looked  at  the  interactions  of  organisms  and  the  effects 
that  these  interactions  have  on  populations.  You  also  examined  the  effects 
that  different  organisms  have  on  the  environment. 


Assignment 

Booklet 

^ ASSIGNMENT  

I Turn  to  your  Assignment  Booklet  and  do  the  assignment  for  Section  4. 

?«! 

MODULE  SUMMARY 

In  this  module  you  have  learned  about  the  components  of  the  biosphere,  the 
dependence  of  all  hfe  on  solar  energy,  the  various  types  of  recycling,  and  the 
interactions  between  organisms  and  the  biosphere.  You  should  now  have  an 
awareness  of  the  interactions  and  interrelationships  that  exist  on  the  planet 
Earth.  All  activities  on  the  earth  are  balanced,  but  this  balance  of  nature  is 
fragile.  As  you  become  more  aware  of  the  consequences  of  your  actions  and 
those  of  society  on  the  balance  of  nature,  you  will  strive  to  learn  more  and 
make  environmentally  sound  decisions. 
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Glossary 

Ammonium  ions 

Atmosphere 
Biochemical 
Biodegradable 
Biosphere 
Carbon  cycle 

Community 

Condenses 

Consumers 

Decomposers 

Ecosystem 

Evaporation 

Extinct 
Food  web 

Nitrates 

Nitrogen 

Nonbiodegradable 


• nitrogen  and  hydrogen  combined  into  ions  represented  by 

nh; 

• the  air  which  surrounds  the  earth 

• relating  to  chemical  substances  produced  by  living  organisms 

• capable  of  being  decomposed  by  living  microorganisms 

• the  thin  layer  in  which  life  exists  on  Earth 

• the  movement  of  carbon  from  the  environment  to  living 
organisms  and  back  to  the  environment 

• a collection  of  organisms  living  together  at  one  time 

• changes  from  a vapour  to  a hquid  or  solid 

• animals  that  do  not  make  their  own  food 

• organisms  which  break  down  dead  bodies  and  wastes  into 
simple  chemicals 

• a part  of  the  biosphere  where  hving  and  nonliving  things 
interact 

• process  by  which  a liquid  is  changed  into  a gas 

Water,  when  heated,  evaporates  into  a colourless,  odourless 
gas  called  water  vapour. 

• no  longer  in  existence 

• a way  of  describing  the  relationships  between  producers  and 
consumers 

• nitrogen  and  oxygen  combined  into  ions  represented  by  NO  3 

• a gas  making  up  78  percent  of  the  atmosphere 
It  is  colourless,  odourless,  and  tasteless. 

• the  inability  of  a substance  to  be  decomposed  by  hving 
microorganisms 


Science  1 4 


Module  7 -Appendix 


96 


Nutrients 

• substances  which  provide  nourishment  for  living  organisms 

Ozone 

• 03 

This  is  different  from  oxygen,  0 2,  in  that  there  is  an  extra 
atom  of  oxygen. 

Ozone  layer 

• a layer  of  the  atmosphere  which  has  a high  ozone  content 

The  ozone  layer  is  located  at  32  to  48  km  above  the  earth. 

Photosynthesis 

• a process  by  which  plants  produce  food  from  water,  carbon 
dioxide,  and  light  energy  from  the  sun 

Physical  factors 

• all  of  the  nonliving  things  in  an  ecosystem  with  which  living 
things  interact 

Phytoplankton 

• drifting  organisms  which  produce  their  own  food  through 
photosynthesis 

Phytoplankton  is  found  mainly  in  the  oceans. 

Precipitation 

• liquid  or  solid  water  falling  to  Earth 

Rain,  snow,  hail,  sleet,  and  mist  are  aU  forms  of  precipitation. 

Producer 

• an  organism  which  is  capable  of  making  its  own  food  by 
photosynthesis 

Recycle 

• to  reprocess  a resource  so  that  it  can  be  used  again 

Respiration 

• food  and  oxygen  are  combined  in  body  cells  to  produce 
energy,  carbon  dioxide,  and  water 

Spherical 

• having  the  shape  of  a globular  body  such  as  a baU,  planet,  or 
star 
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Suggested  Answers 

Section  1 : Activity  1 

1 . The  biosphere  is  the  thin  layer  where  life  exists  on  Earth.  The  thickness  of  the  biosphere  varies 
over  different  geographical  areas  and  structures  (mountains,  rainforests,  oceans,  and  so  on). 

2.  Almost  all  life  depends  on  the  producers.  Since  sunlight  cannot  penetrate  more  than  180  m in 
water,  photosynthesis  cannot  occur,  resulting  in  no  producers  being  present  below  this  depth.  If 
there  are  no  producers,  then  the  variety  of  life  is  limited. 


Section  1 : Activity  2 
Investigation:  Necessities  of  Life  I 

1 . The  flies  probably  lived  the  longest  in  the  jar  with  the  water.  While  food  is  necessary  for  life, 
water  is  even  more  essential  since  animals  can  live  on  stored  food  (fat).  Most  organisms  cannot 
store  water  in  their  bodies. 

2.  The  flies  in  the  jar  with  nothing  in  it  probably  died  first.  These  flies  lacked  both  water  and  food, 
two  of  the  necessities  for  life. 

3.  The  flies  drowned  in  the  water.  Flies  get  their  oxygen  from  the  air  and  cannot  get  oxygen  from 
the  water. 

4.  Flies  need  food,  water,  and  air.  Since  the  jar  was  filled  with  food,  not  very  much  air  was 
provided  and  certainly  no  water  was  provided.  The  flies  would  quickly  use  up  the  small  amount 
of  oxygen  in  the  jar  and  die. 
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5.  Two  weeks  without  light  does  not  make  much  of  a difference  to  a fly.  Flies  are  able  to  detect 
food  and  water  by  using  their  senses  of  smell,  touch,  and  taste.  Light  is  only  required  by  the 
producers. 

6.  The  jars  labelled  warm  and  cold  should  have  had  live  flies  after  one  day. 

7.  Flies  cannot  generate  enough  body  heat  to  keep  warm  in  a freezer.  They  would  have  been 
frozen. 

Conclusions 

8.  Flies,  like  many  insects,  produce  special  chemicals  which  prevent  ice  crystals  from  forming  in 
their  bodies.  Given  time  to  prepare  and  given  a sheltered  place  that  is  protected  from  wind,  sun, 
and  snow,  the  insects  can  survive  the  winter  in  a dormant  state. 

9.  The  main  things  that  animals  need  to  live  are  air,  suitable  temperatures,  water,  and  food. 

10.  Animals  must  also  have  protection  from  predators,  disease,  parasites,  and  harmful  radiation 
from  the  sun.  The  air,  food,  and  water  must  be  free  of  poisonous  pollutants. 

Investigation:  Necessities  of  Life  II 

1 1 . The  seedlings  in  the  bag  with  water  only  should  have  lived  the  longest.  Water  prevented  the 
seedlings  from  drying  out,  allowing  them  to  carry  out  essential  life  processes  such  as 
photosynthesis. 

12.  The  seedlings  in  the  dry  soil  probably  died  first  because  the  soil  absorbed  all  the  available 
moisture  from  the  seedlings.  The  seedlings  in  the  bag  with  air  only  would  not  have  survived 
very  long  either.  You  may  have  predicted  that  the  plants  in  air  only  would  die  first  since  water 
is  a very  important  element  for  plant  life. 

13.  The  soil  must  have  been  very  dry,  absorbing  all  the  available  moisture  from  the  seedlings. 

14.  No,  the  seedlings  would  continue  to  live  in  the  bag  with  water  and  air  for  a least  a week.  The 
water  and  air  allowed  the  seedlings  to  carry  out  most  essential  life  processes. 

15.  There  is  a lot  of  air  trapped  in  soil.  Seedlings  can  recycle  the  air  as  long  as  they  receive  sunlight 
for  photosynthesis.  The  moist  soil  and  air  provided  the  seedlings  with  an  ideal  environoment 
for  growth. 

16.  Light  is  critical  to  plant  life.  Plants  use  light  to  produce  the  food  that  they  need  to  grow  and 
repair  their  cells.  Without  light,  plants  cannot  survive. 

17.  The  bags  labelled  warm  and  cold  should  have  had  live  seedlings  after  2 days.  The  seedlings 
would  not  have  survived  freezing  temperatures. 
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1 8.  Freezing  temperatures  will  kill  radish  seedlings.  They  have  no  means  of  preventing  the  damage 
done  when  water  in  their  cells  freezes  and  breaks  the  cells  open. 

19.  This  is  an  area  still  under  considerable  research.  Apparently  some  plants  such  as  trees  and 
shrubs,  have  a mechanism  which  produces  special  substances  that  prevent  ice  crystals  from 
forming  and  rupturing  the  plant  cells.  You  may  want  to  research  this  topic  further. 

Conclusions 

20.  Plants  need  air,  proper  temperatures,  water,  sunlight,  and  nutrients  from  the  sod.  You  might 
have  listed  some  other  things  such  as  protection  from  predators  and  disease.  Your  list  may  have 
varied  somewhat  in  order  of  importance  because  it  can  be  argued  that  one  element  is  more 
important  than  another  in  certain  situations. 

21.  Some  plants  require  insects,  mammals  or  birds  to  reproduce.  Plants  also  need  a variety  of  trace 
elements  in  the  sod.  You  should  be  aware  that  some  of  the  seemingly  minor  things  that  are 
often  overlooked  are  actually  necessary  for  plant  life.  If  an  element  such  as  zinc  or  magnesium 
is  missing  or  in  short  supply,  the  plants  may  continue  to  grow,  even  for  a few  generations,  but 
their  growth  would  not  be  ideal.  These  plants  might  be  stunted,  deformed,  or  unable  to  produce 
healthy  seed. 


Section  1 : Activity  3 

1 . Ozone  is  a form  of  oxygen.  Each  molecule  contains  three  oxygen  atoms.  Ozone  is  actually  a 
poisonous  gas  if  you  breathe  it,  but  it  is  very  important  in  the  upper  atmosphere  since  it  shields 
the  earth  from  ultraviolet  light. 

2.  Ultraviolet  light  of  the  longer  wavelengths  causes  skin  to  tan.  The  shorter  wavelengths  of 
ultraviolet  light  cause  skin  to  bum.  Increased  exposure  to  ultraviolet  light  causes  an  increase  in 
the  occurrence  of  skin  cancer. 

3.  Oxygen  and  ozone  in  the  ozone  layer  protect  us  from  ultraviolet  light. 

4.  CFG  is  the  abbreviation  for  chlorofluorocarbon.  CFCs  are  used  mainly  as  refrigerants  in  air 
conditioners  and  other  cooling  devices  such  as  freezers  and  fridges.  CFCs  are  also  used  to 
produce  foam  cushions,  plastic  foam  products,  and  are  used  as  propellants  in  spray  cans. 


Section  1:  Follow-up  Activities 
Extra  Help 

1 . The  sun  and  the  planets  all  have  the  shape  of  a sphere. 

2.  All  life  on  the  planet  Earth  is  found  in  a layer  called  the  biosphere. 
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3.  The  ocean  covers  about  76  percent  of  the  earth. 

4.  The  thickest  layer  of  life  on  land  is  found  in  the  rain  forest. 

5.  One  of  the  thinner  layers  of  life  on  land  is  found  in  the  desert. 

6.  The  grasslands  make  up  a layer  of  life  on  land  that  is  of  intermediate  thickness. 

7.  The  three  zones  of  the  biosphere  are  water,  land,  and  air. 

8.  The  majority  of  the  fishing  done  by  man  occurs  in  the  coastal  regions. 

9.  Sunlight  can  only  penetrate  to  a maximum  depth  of  about  1 80  m under  water. 

10.  All  living  things  need  food  to  produce  energy  and  to  grow. 

1 1 . The  layer  of  air  surrounding  the  earth  is  called  the  atmosphere. 

12.  Plants  and  animals  can  only  live  within  a small  range  of  temperatures.  If  this  range  gets  too 
high  or  too  low,  the  organism  will  bum  or  freeze. 

1 3.  All  living  things  need  protection  from  predators. 

14.  Oxygen  molecules  are  split  in  the  first  step  of  ozone  production. 

15.  The  ozone  layer  protects  the  earth  from  dangerous  ultraviolet  radiation. 

16.  O 3 is  the  chemical  symbol  for  ozone. 

17.  The  sun  will  continue  to  radiate  energy  for  many  millions  of  years. 

18.  When  you  get  a sunburn  on  a cloudy  day,  you  have  been  burned  by  ultraviolet  radiation. 

19.  The  ozone  layer  absorbs  harmful  radiation  which  is  known  to  cause  skin  cancer. 

20.  Exposure  to  ultraviolet  radiation  can  cause  cataracts  in  the  eyes. 

21 . The  earth’s  increase  in  temperature  due  to  the  greehouse  effect  is  called  global  warming. 

22.  Chemicals  used  in  refrigerators  and  air  conditioning  systems  are  called  CFCs,  the  abbreviation 
for  chlorofluorocarbons. 
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Enrichment 

Part  A 

A plant  (or  a group  of  plants)  sealed  in  a glass  or  plastic  container  is  called  a terrarium.  The  plant(s) 
will  recycle  oxygen,  carbon  dioxide,  and  water  as  long  as  sunlight  is  provided.  The  same  concepts 
are  being  studied  as  solutions  to  problems  with  recycling  air  and  water  during  long  distance  space 
travel. 

PartB 

This  is  a sealed  aquarium.  The  plant  life  will  produce  oxygen  and  food  for  the  animals  in  the 
container.  You  will  probably  notice  that  the  larger  creatures  will  not  survive  indefinitely,  but  some 
life  forms  can  survive  and  reproduce  in  this  sealed  aquarium  for  incredibly  long  periods  of  time. 

Parte 

You  will  need  vast  amounts  of  food,  water,  and  air  to  last  for  ten  years.  Each  person  needs  about  1 kg 
of  food,  2.5  L or  2.5  kg  of  water,  and  about  1 kg  of  oxygen  per  day.  In  a ten-year  trip  there  are  3650 
days  (365  days  per  year  x 10  years).  Multiply  the  amount  of  material  needed  each  day  by  the  total 
number  of  days. 


(2.5  kg+1  kg  + 1 kg) 
day 


X 3650  days 


4.5  kg 

= — -^x3650  days 
day 

= 16  425  kg 


By  the  calculations  you  will  need  to  send  16  425  kg  per  astronaut.  Thus,  for  a crew  of  ten  you  will 
need  164  250  kg  (16  425  kg  x 10)  of  food,  water,  and  air.  This,  of  course,  does  not  include  many 
essentials  such  as  clothing,  water  for  washing,  toiletries,  and  so  on.  Obviously,  a recycling  program 
of  some  kind  is  required  for  the  water,  air,  and  even  for  the  food. 


Section  2:  Activity  1 

. 1 . Plants  need  sunlight,  carbon  dioxide,  and  water  to  produce  food. 

2.  The  process  by  which  plants  produce  food  is  called  photosynthesis. 

3.  Plants  make  food  to  carry  out  the  processes  of  growth,  reproduction,  and  the  repair  of  cells. 

4.  Animals  cannot  make  their  own  food  because  they  lack  chlorophyll,  the  pigment  which  allows 
plants  to  carry  out  photosynthesis. 
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5.  Organisms  which  produce  their  own  food  through  photosynthesis  are  plants. 

6.  The  microscopic  plants  abundant  in  the  oceans  are  phytoplankton. 

7.  Organisms  that  produce  their  own  food  also  produce  a waste  gas  called  oxygen. 

8.  Respiration  is  the  process  whereby  food  and  oxygen  are  combined  in  body  cells  to  produce 
energy,  carbon  dioxide,  and  water. 

9.  Plants  cannot  recycle  the  sun’s  energy. 

10.  Most  of  the  energy  that  the  earth  receives  from  the  sun  is  radiated  as  heat  energy. 

Section  2:  Activity  2 

1 . A producer  is  an  organism  capable  of  making  its  own  food  by  photosynthesis. 

2.  A consumer  is  an  animal  that  does  not  make  its  own  food. 

3.  About  65  percent  of  the  sun’s  radiation  that  reaches  the  earth  is  absorbed. 

4.  Less  than  2 percent  of  the  solar  radiation  that  is  absorbed  by  the  earth  is  used  by  plants. 

5.  About  10  percent  of  the  solar  radiation  used  by  plants  becomes  food  for  consumers. 

6.  Consumers  need  producers  to  produce  the  food  energy  that  they  need. 

7.  Producers  need  consumers  to  complete  the  carbon  cycle  and  to  keep  producer  populations  at 
reasonable  levels. 

8.  Plants  fix  carbon  in  their  bodies  by  converting  carbon  dioxide  from  the  air  into  sugars.  Animals 
and  plants  bum  the  carbon  in  sugars  to  produce  energy  and  carbon  dioxide. 

9.  Plants  release  the  oxygen  from  carbon  dioxide  in  the  production  of  food.  Plants  and  animals  use 
the  oxygen  to  bum  their  food.  This  process  produces  carbon  dioxide. 

10.  The  sun  is  a continuous  source  of  solar  energy.  In  general,  the  earth  radiates  as  much  energy  as 
it  receives.  All  things  on  the  earth  are  fixed  in  quantity,  and  so  they  must  be  recycled.  Solar 
energy  is  not  fixed;  the  supply  is  continuous.  Thus,  it  does  not  need  to  be  recycled. 

1 1 . The  carbon  cycle  would  be  broken.  There  would  be  less  and  less  carbon  dioxide  available  to 
plants  (producers).  The  producer  populations  would  decrease.  Another  effect  would  be  the 
incredible  fires  fuelled  by  the  large  masses  of  plant  matter  and  high  concentrations  of  oxygen  in 
the  atmosphere. 
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Section  2:  Activity  3 


1.  Your  list  should  contain  the  names  of  various  plants  like  trees  and  grasses,  algae,  and  possibly 
phytoplankton. 

2.  Your  list  should  contain  the  names  of  various  plant-eating  animals.  Examples  could  include 
animals  such  as  cattle,  horses,  sheep,  deer,  and  beaver. 

3.  Your  list  should  contain  the  names  of  various  carnivores  such  as  frogs,  coyotes,  cats,  or  people. 

4.  Your  list  should  include  snakes,  hawks,  bears,  fish,  and  any  other  third  level  consumers  that  you 
can  think  of. 

5.  Each  level  of  consumers  stores  about  10  percent  of  the  energy  from  the  level  which  it  consumes. 

6.  About  90  percent  of  the  energy  of  the  second  level  is  not  stored  in  the  third  level. 

7. 


third  level  consumer 
second  level  consumer 
first  level  consumer 
producer 


The  amount  of  plant  material  in  the  meadow  should  be  about  10  000  kg. 

8.  Decomposers  usually  present  themselves  as  a problem  when  they  spoil  food.  Decomposers  are 
also  at  work  decomposing  the  wood,  furniture,  carpets,  and  many  other  things  in  your  home. 
There  are  even  decomposers  which  attack  iron,  plastic,  and  oil.  Decomposers  can  also  cause 
health  problems  such  as  allergies. 
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10.  Your  letter  should  point  out  the  role  of  decomposers  in  the  recycling  of  essential  elements  in  the 
biosphere.  You  should  be  specific  and  convincing  in  your  arguments.  You  might  discuss  the 
carbon  and  oxygen  cycles.  You  should  probably  also  discuss  decomposers  as  an  important 
source  of  food  for  many  organisms.  Therefore,  getting  rid  of  decomposers  will  solve  the  food 
spoilage  problem,  but  a much  larger  disaster  will  replace  it  when  the  biosphere  becomes 
unbalanced. 


Section  2:  Follow-up  Activities 
Extra  Help 

1 . a.  Photosynthesis  is  the  process  by  which  plants  convert  energy  (radiation)  from  the  sun  into 
food  energy. 

b.  Photosynthesis  requires  three  raw  materials:  carbon  dioxide,  water,  and  light  energy. 

c.  Most  of  the  energy  in  any  level  of  a food  pyramid  is  lost  as  heat. 
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d.  A food  web  is  a better  description  than  a food  pyramid. 

e.  Decomposers  are  organisms  which  break  down  dead  plants  and  animals  into  very  simple 
chemicals. 

f.  Only  10  percent  of  the  energy  of  a consumer  level  is  stored  by  the  next  consumer  level. 

g.  Photosynthesis  produces  food  and  oxygen. 

2.  AU  hving  organisms  convert  food  into  heat  energy  that  is  used  for  various  life  functions.  All  of 
the  energy  that  is  used  is  ultimately  converted  into  infrared  radiation  (heat).  This  radiation 
escapes  from  the  earth.  Producers  cannot  use  infrared  radiation  (heat)  to  produce  food;  thus  the 
sun’s  energy  is  not  recyclable. 


wolf 

owl 

caribou,  lemmings 
ptarmigan,  mice,  insects 

grass,  moss,  lichen 

b. 


mice 


lichen 


moss 


^wolfj  ^ owl  ^ 

[caribou / ^\^^[ptarmigan^  ^ ^^^sects^ 
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Enrichment 

This  activity  will  vary  according  to  your  particular  region.  The  interest  and  discussion  it  will  generate 
depends  on  the  effort  that  you  put  into  your  work. 


Section  3:  Activity  1 

1 . Carbon  dioxide  and  water  vapor  are  released  when  oxygen  is  used  by  plants  and  animals. 

2.  Oxygen  is  released  into  the  environment  for  recycling. 

3.  Carbon  is  stored  in  fossil  fuels  and  limestone. 

4.  Green  plants  are  the  major  recyclers  of  oxygen.  Plants  use  a process  known  as  photosynthesis 
to  make  oxygen  available  to  other  organisms. 

5.  Bacteria  and  blue-green  algae  are  responsible  for  fixing  nitrogen  into  nitrates. 

6.  Plants  absorb  nitrogen  through  the  root  system  as  nitrates  dissolved  in  water. 

7.  Animals  get  their  nitrogen  by  eating  organisms  which  have  stored  nitrogen  in  their  bodies. 

8.  Plants  and  animals  produce  water  during  respiration.  Plants  also  use  water  in  the  production  of 
food  (sugars).  Notice  the  difference  in  how  plants  and  animals  use  water.  Plants  actually  break 
the  water  down  during  photosynthesis.  Animals  use  water  in  their  living  processes  but  do  not 
break  the  water  down.  It  remains  as  water  throughout. 

9.  reuse:  to  use  again  for  the  same  purpose 

10.  Recycle  means  to  reprocess  something  so  that  it  can  be  used  again,  often  for  another  purpose 
than  what  it  was  used  for  originally.  Reuse  means  to  use  again  for  the  same  purpose  as  it  was 
used  originally.  For  example,  writing  paper  can  be  recycled  into  a variety  of  paper  products 
such  as  writing  paper,  cardboard,  and  so  on.  A cardboard  box  used  to  ship  jars  can  be  reused  to 
store  jars  or  anything  else. 

1 1 . Nature  recycles  oxygen,  carbon,  nitrogen,  and  water. 
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Section  3:  Activity  2 

Investigation:  Decomposers  in  Action 

Observations 


^ STEP  A 

After 

2 

Days 

You  might  see  some  green  or  black  areas  on  the  bread. 

You  may  not  see  any  difference. 

After 

4 

Days 

You  will  most  likely  see  green  or  black  spots  on  the 
bread  slice. 

After 

6 

Days 

The  coloured  spots  should  have  grown  larger. 

After 

8 

Days 


The  coloured  spots  have  grown  much  larger  and  should 
be  forming  a thick  mat. 


STEPB 

After 

The  slice  of  bread  should  be  almost  completely  green  or 

16 

black  in  colour.  The  mat  of  growing  material  should  be 

Days 

very  thick. 

V 

J 

Conciusions 

1 . Bread  mould  is  the  common  name  for  the  substance. 

2.  The  bread  slice  would  be  completely  decomposed  if  left  long  enough. 
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3.  Decomposers  are  essential  to  break  down  the  dead  bodies  of  plants  and  animals  that  are  not  eaten 
by  other  organisms.  This  completes  the  cycle  of  aU  the  important  elements.  Without 
decomposers  the  biosphere  would  soon  run  short  of  essential  elements. 

4.  Fungi  (moulds)  and  bacteria  are  the  two  main  groups  of  decomposers. 


Section  3:  Activity  3 
Investigation:  Garbage! 

Observations 

1.  This  list  will  vary  but  should  include  items  such  as  fruits,  vegetables,  table  scraps,  paper,  and  so 
on. 

2.  This  list  will  vary  but  should  include  items  such  as  glass,  metal  cans,  and  plastics. 

Conclusions 

3.  This  will  vary,  depending  on  the  bag  of  garbage  you  used. 

4.  You  could  compost  much  of  this  garbage.  Meats  and  dairy  products  should  not  be  composed. 

5.  Much  of  this  garbage  is  recyclable.  Find  out  which  items  are  taken  by  your  local  recycling  depot. 
Clean  them  as  necessary,  and  do  your  part  by  recycling. 

6.  You  should  suggest  composting  organic  wastes  and  recycling  inorganic  wastes.  You  could  also 
suggest  not  purchasing  items  that  cannot  be  recycled  or  items  that  have  excess  packaging.  You 
might  be  more  specific  depending  on  your  location. 

7.  Your  answers  will  vary.  You  should  be  able  to  include  some  of  the  following: 

• composting 

• paper  recycling 

• plastic  recycling 

• metal  recycling 

• oil  recycling 

• glass  recycling 

The  traditional  forms  of  waste  disposal  are  landfiUs  and  incineration. 
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Section  3:  Follow-up  Activities 
Extra  Help 

1 . The  two  living  organisms  which  are  the  main  recyclers  of  nitrogen  are  bacteria  and  blue-green 
algae  because  they  fix  free  nitrogen  into  nitrates. 

2.  Plants  and  animals  recycle  three  substances.  These  three  substances  are  carbon,  oxygen,  and 
water. 

3.  The  nonbiochemical  recycling  of  water  occurs  by  evaporation  and  precipitation. 

4.  Substances  which  cannot  be  broken  down  by  living  organisms  are  nonbiodegradable. 

5.  Substances  which  can  be  broken  down  by  living  organisms  are  biodegradable. 

6.  The  main  decomposers  are  fungi  and  bacteria. 

7.  h. 


a. 

R 
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1 .  This  list  will  vary.  Some  of  the  ways  you  might  find  are  as  follows: 

• landfill 

• special  storage  for  future  recycling 

• separation  of  recyclables  for  recycling 

• hazardous  wastes  shipped  to  Swan  HiUs 

• composting  of  biodegradables 


2.  This  answer  will  vary.  The  suggestions  you  make  should  be  viable  and  sensible  enough  to  make 
your  waste-management  system  change  for  the  better. 


Section  4:  Activity  1 

1 . The  ecosystem  is  a part  of  the  biosphere  where  living  and  nonliving  things  interact. 

2.  A physical  factor  is  any  one  of  the  things  (usually  nonliving)  in  an  ecosystem  with  which  living 
things  interact. 

3.  This  list  should  include  food,  water,  air,  sunlight,  temperature,  soil  conditions,  and  any  other 
factors  you  can  think  of. 

4.  Some  of  the  factors  which  would  limit  a gopher  population  are  the  amount  of  food,  water,  number 
of  predators,  and  the  suitability  of  the  soil  conditions  for  digging  dry  burrows  in  which  to  live. 

5.  Moose  need  particular  kinds  of  food,  such  as  willows  and  young  poplar  trees.  The  avaUabtlity  of 
these  foods  is  essential.  Moose  also  need  small  lakes  and  marshes,  both  to  escape  from  insects 
and  to  feed  on  the  lush  vegetation.  The  forest  must  be  a suitable  place  to  raise  young. 

6.  Your  experiment  should  center  on  seeds  which  germinate  quickly,  such  as  radish  or  alfalfa.  You 
should  ensure  that  each  factor  is  tested  independently  from  the  others.  For  example,  you  can  test 
the  effects  of  temperature  on  seed  germination  by  placing  seeds  samples  in  the  refrigerator, 
freezer  and  kitchen  cupboard.  Be  sure  and  check  that  your  procedure  will  test  only  one  physical 
factor  at  a time. 
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Section  4:  Activity  2 

Investigation:  The  Effects  of  Crowding  on  Plant  Growth 
Observations 

Day  1 The  radish  seeds  are  sprouting  in  all  three  containers. 

Day  3 All  three  containers  show  the  same  type  of  growth  for  the  seeds. 

Day  5 The  radish  plants  in  the  container  with  100  seeds  seem  to  be  taller  and  more  spindly  than 

the  ones  in  the  containers  with  five  and  twenty  seeds. 

Day  7 The  plants  in  the  container  with  100  seeds  are  definitely  taller  than  those  in  the  containers 
with  five  and  twenty  seeds.  The  plants  in  the  containers  with  five  and  twenty  seeds  seem  to 
be  about  the  same. 

Day  10  The  plants  in  the  pot  with  five  seeds  seem  to  be  the  healthiest.  The  plants  in  the  pot  with 
twenty  seeds  are  taller  and  more  spindly  than  those  in  the  pot  with  five  seeds.  Some  of  the 
plants  in  the  pot  with  100  seeds  are  turning  yellow.  The  other  plants  in  the  container  can 
hardly  hold  themselves  upright. 

Day  14  The  plants  in  the  container  with  five  seeds  are  the  shortest,  greenest,  and  have  the  largest 
leaves.  The  plants  in  the  container  with  twenty  seeds  are  taller,  less  green,  and  have 
smaller  leaves  than  those  in  the  pot  with  five  seeds.  The  plants  in  the  container  with  100 
seeds  are  very  tall  and  spindly,  have  a pale  green  or  yellow  colour,  and  have  much  smaller 
leaves  than  those  plants  in  the  containers  with  five  and  twenty  seeds. 

Conclusions 

1 . The  pot  with  five  seeds  produced  the  largest,  healthiest  plants.  Note  that  these  were  not  the  tallest 
plants,  but  certainly  the  largest.  These  plants  were  not  overcrowded,  so  they  did  not  have  to 
compete  for  water,  sunlight,  and  soil  nutrients,  as  did  the  plants  in  the  pots  where  overcrowding 
was  a factor. 

2.  The  plants  in  the  pot  with  five  seeds  will  produce  the  best  radishes.  These  plants  are  not 
overcrowded  and  will  be  able  to  produce  the  most  food,  which  is  then  stored  in  the  root  of  the 
radish.  The  other  pots  are  overcrowded  and  there  is  just  not  enough  water,  sunlight,  and  soil 
nutrients  to  produce  very  good  radishes. 

3.  Sunlight,  water,  and  soil  nutrients  are  limited. 

4.  The  purple  loosestrife  will  replace  the  natural  grasses  and  shrubs  of  the  wetland.  The  organisms 
which  depend  on  the  natural  grasses  and  shrubs  for  food  will  be  forced  to  move  or  starve.  The 
impact  on  the  wetlands  will  be  devastating  and  that  is  why  biologists  are  very  concerned  about 
purple  loosestrife  in  Canada. 
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5.  The  locks  allowed  other  species  of  organisms  to  enter  the  Great  Lakes.  Prior  to  the  shipping 
lanes,  new  species  could  not  move  up  the  St.  Lawrence  River  into  the  Great  Lakes  because  of 
barriers  such  as  large  waterfalls.  These  new  species  are  often  predators,  parasites,  and  nuisance 
species  that  are  destroying  the  native  species  of  fish.  Therefore,  the  populations  of  native  fish  are 
decreasing. 

6.  Zebra  mussels  will  cause  the  populations  of  most  other  organisms  to  decrease.  One  reason  is  that 
zebra  mussels  consume  the  foods  that  other  organisms  use.  Since  very  few  organisms  use  zebra 
mussels  for  food,  the  balance  established  in  the  Great  Lakes  would  be  disrupted.  When  fish 
spawning  grounds  are  ruined,  it  is  obvious  that  the  fish  populations  will  decrease.  In  general,  the 
native  populations  will  decrease  due  to  the  explosion  of  the  zebra  mussel  population  in  the  Great 
Lakes. 

7.  If  the  population  of  grasshoppers  explodes,  they  will  eat  much  of  the  grass  and  other  leafy  plants. 
Those  organisms  which  feed  on  these  same  plants  will  find  their  food  supply  reduced  or  depleted 
altogether.  They  will  probably  starve  or  be  forced  to  move  to  an  area  that  has  not  been  devastated 
by  the  grasshoppers.  Those  organisms  that  eat  grasshoppers  will  have  a much  increased  food 
supply  and  so  their  populations  can  increase.  Other  grasshopper-eating  organisms  might  also 
move  into  the  area. 


Section  4:  Activity  3 

1.  a.  The  community  of  plants  will  change.  Some  species  will  take  advantage  of  the  loss  of  trees 

and  their  populations  will  increase.  Some  species  which  were  dependent  on  the  old  forest 
will  be  virtually  eliminated.  Most  of  the  animals  in  the  original  forest  will  have  to  move  to 
neighbouring  forests  since  all  of  the  animals  in  the  forest  depend  on  it  for  food,  shelter,  and 
water. 

b.  Most  of  the  animals  will  move  into  the  neighbouring  forest  from  the  clear-cut  area. 

Therefore,  the  populations  of  animals  will  initially  increase.  This  will  cause  the  population  of 
plants,  which  are  the  food  supply  of  the  animals,  to  decrease.  The  net  result  is  that  aU 
populations  in  the  neighboring  forest  will  probably  decrease  due  to  increased  competition  for 
food. 

c.  The  forest  will  not  grow  back  to  its  original  form.  The  trees  and  plants  that  grow  will  tend  to 
be  the  faster  growing  types.  These  types  are  not  usually  those  valued  as  forest  products. 

Some  of  the  soil  will  probably  erode  from  the  clear-cut  area  which  will  make  reforestation 
more  difficult. 

2.  These  answers  will  vary.  Probably  the  easiest  organism  to  pick  is  the  human.  The  effects  of 
human  activity  on  the  environment  are  clearly  visible  in  every  area  where  people  live.  You  can 
observe  the  effects  of  industry,  farming,  housing,  and  waste  production. 
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Section  4:  Follow-up  Activities 

li 

! Extra  Help 

1. 


j.' 

(■ 

; 2. 

1^ 

I 

3. 


I'  Enrichment 

I’  1.  This  is  a question  which  can  provoke  a variety  of  answers.  Removing  the  resources  from  the 

^ present  controllers  would  be  difficult.  Also,  it  is  reasonable  to  assume  that  while  a scientific 

I group  might  have  the  best  interests  of  humanity  in  mind  for  some  period  of  time,  the  group  could 

I be  corrupted  at  any  time.  Most  companies  and  governments  start  out  with  the  good  of  people  in 

i mind,  but  corruption  and  greed  often  infiltrate  these  companies  and  governments.  As 

I environmental  problems  become  matters  of  survival,  the  earth’s  population  may  learn  to  work 

^ together  to  solve  the  problems.  Your  own  strategy  to  maintain  the  earth  should  be  read  by 

I another  individual  who  could  give  you  a critique  of  your  ideas. 

2.  Many  individuals  think  that  if  the  seal  population  decreases,  fish  populations  will  increase.  The 
problem  of  reduced  fish  populations  is  not  linked  to  just  one  predator.  The  fish  populations  are 
determined  by  many  other  factors  such  as  food  supply,  other  predators,  disease,  suitability  of 
spawning  grounds,  and  overfishing  by  humans.  So  reducing  the  number  of  seals  doesn’t 
necessarily  mean  more  fish  for  the  fishermen. 


If  the  rainfall  increases,  plant  growth  should  increase.  This  increase  would  allow  the  populations 
of  plant-eating  organisms  to  increase.  Thus,  the  populations  of  predators  who  feed  off  those 
organisms  should  also  increase.  In  general,  the  populations  of  rabbit,  coyote,  and  insects  would 
all  increase  if  the  amount  of  rainfall  increased. 

The  population  of  fish  would  decrease.  The  layer  of  oil  will  prevent  gases  such  as  oxygen  and 
carbon  dioxide  from  entering  and  leaving  the  water.  The  oil  could  also  add  toxic  chemicals  to  the 
water.  All  populations  of  organisms  will  decrease  (if  the  spill  is  bad  enough,  the  entire  lake 
community  can  be  destroyed). 

The  populations  of  the  predators  of  elk  would  end  up  decreasing.  The  populations  of  other  first 
order  consumers  may  also  decrease,  since  the  predators  would  have  to  focus  on  animals  other 
than  elk.  The  populations  of  plants  that  elk  feed  on  would  probably  increase.  Other  animals  that 
feed  on  the  same  plants  would  increase  because  of  the  decreased  competition  for  food. 
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